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EXECUTIVE SUMMARY 

GASCO Early Removal Action 
Cunstmction Oversight Report 

U.S. En,·ironmcntal Protection Agency 

On behalf of the U.S. Environmental Protection Agency (EPA), Region 10, Parametrix has 
prepared this Construction Oversight Report for the non-time critical early removal action 
conducted at the Northwest Natural (NW Natural) facility (referred to as the "GASCO site") 
in northwest Portland, Oregon. 

This Construction Oversight Report has been prepared to document the activities conducted 
during the early removal action and includes a summary of oversight methods, field 
observations, and photographic documentation. [n addition, this report includes an evaluation 
of selected data and other site information to provide an understanding of the issues identified 
by the EPA project team, which can be used to guide future early removal actions at the 
GASCO site or other sites within the Portland Harbor Superfund Site. 

Based on observations made during oversight of the removal action and a review of site data, 
project documents, and other information, Parametrix provides the following conclusions and 
recommendations: 

1. Approximately 15,300 cubic yards of tar and tar-contaminated sediment was 
removed during the early removal action and disposed at a Subtitle C landfill. A pilot 
cap was placed over the dredged area to limit future releases of contaminants and to 

· evaluate the applicability of sediment capping technology in future removal/remedial 
actions at the GASCO site. The early removal · action appears to have provided 
substantial benefit to human health and the environment by removing pure tar 
material and the highest concentrations of total polynuclear aromatic hydrocarbons 
(tPAHs) at the site. The long-term benefits, which include limiting the potential for 
direct exposure to contaminated material by aquatic organisms, reducing continual 
releases of dissolved contaminants from the tar body to the overlying water column, 
and limiting the potential for scour and deposition of contaminated sediment 
downstream, appear to outweigh the short-term impacts of the removal action. Short­
term impacts include periodic exceedances of water quality criteria outside of the 
containment area, a limited amount of dead fish within the containment area, and the 
potential to have released a limited amount of contaminant mass away from the 
dredged area. 

2. The GASCO early action provided an opportunity to the EPA project team to 
evaluate a number of issues raised during the project to help facilitate other remedial 
actions at the GASCO site or removal actions in the greater Portland Harbor 
Superfund Site. Since the GASCO removal action was one of the first early actions 
completed in the Portland Harbor, the EPA project team can use the experience 
gained at GASCO to provide a greater understanding of expected project concerns 
for dredging projects. The lessons learned from GASCO removal action should be 
considered in future removal actions in the Portland Harbor. 

3. EPA required a relatively robust chemical monitoring program and implementation 
of chemical water quality criteria in the Water Quality Certification. Traditional 
sampling programs generally consist of field measurements, including turbidity, 
temperature, dissolved oxygen, and visual indicators, to assess water column impacts 
from dredging. The exceedances of water quality criteria during the GASCO project 
resulted in a number of criticisms to NW Natural and EPA from the public, 
environmental groups, and other entities. Based on the data collected, it is clear that 
the traditional field measurements would not have resulted in the perceived problems 
with the project. However, the criticism from the public should not discourage EPA 
from requiring chemical water monitoring programs. In fact, the experience at 
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GASCO should be used to justify additional chemical sampling in order to ensure 
that actual impacts to water quality are being properly assessed during early actions. 
The sampling program required by EPA was appropriate and effective in 
demonstrating the impacts to water quality from the removal action. 

4. Future projects which include a chemical water quality program should include an 
extensive background evaluation for water quality and should be considered when 
establishing water quality criteria in a Water Quality Certification or other regulatory 
document. As observed with the GASCO project, there is potential that ambient 
conditions may exceed water quality criteria and may impact the ability to meet 
project-specific criteria. Additional background sampling would have been beneficial 
to evaluate the variability of ambient conditions, specifically representing various 
weather conditions, wave action, river flow, and upstream impacts/activities. 

5. The full-length silt curtain utilized during dredging activities within the inner 
removal area appears to have been somewhat effective at reducing concentrations of 
contaminants from entering the river channel. However, the full-length silt curtain 
was not effective at reducing the concentrations outside the containment area to 
below the acute criteria established in the Water Quality Certification. For removal 
actions of similar contaminants and scope, additional containment technologies may 
be required to meet acute water quality criteria stand~rds. Based primarily on visual 
observations, the full-length silt curtain appears to have contained suspended 
particles better than the partial length silt curtain, although no data exists to support 
this conclusion. 

6. The partial length silt curtain utilized during dredging within the outer removal area 
also had some impact on water quality. Significantly lower concentrations of 
contaminants were observed during the outer removal operations. However, based on 
the data reviewed and visual indications, it appears that a significant portion of the 
lower concentrations detected may be attributed to the apparent flow between the 
partial length silt curtain and the offset bedload baffle. This gap in containment likely 
provided a preferential pathway for flow to occur between the contained area and the 
river. The lower concentrations observed downstream is likely due to dispersion and 
dilution of contaminants. Though water quality samples were better with the partial­
length silt curtain, it appears that more contaminated particles were lost using the 
partial-length silt curtain than the full-length silt curtains. However, there is not 
sufficient data to differentiate the mass loss between the two containment systems. 

7. The implementation of additional best management practices, including operational 
changes for dredging and material handling and installation of a barge water 
treatment system, resulted in an approximately 50% reduction of detected 
concentrations of contaminants outside the containment area. 

8. Chemical water quality criteria exceedances were the primary factor in which EPA 
directed additional best management practices during the removal action. Other than 
a few minor exceedances, turbidity was not a driving factor for triggering response 
actions at the site. Similarly, dissolved oxygen, pH, temperature and conductivity 
criteria were not exceeded. 

9. Although visual observations indicated that the bubble curtain may have contributed 
to elevated turbidity measurements, a review of the field measurement data does not 
support this conclusion. This may be due to the periodic nature of field sampling or 
the heterogeneity of the river bottom near the bubble curtain. The data indicates that 
turbidity was not significantly less after the bubble curtain was shut down. The most 
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significant impact on turbidity appears to have resulted from the change from the 
inner removal area to the outer removal area, which resulted in greater connection of 
tlow between the river and the contained area. 

10. It is not known whether the use of sheet pile walls would have resulted in less short­
term impacts to the river than the silt curtain system. While likely controlling water 
quality exceedances during the dredging due to superior containment, there is 
potential that installation and removal of the sheet pile walls would have resulted in 
substantial releases. As observed throughout the GASCO project, several areas of the 
tar body exhibited highly mobile features and released substantial sheen at even the 
slightest disturbance. Further analysis would be required to fully understand the 
potential for water quality issues and sediment resuspension during sheet pile 
installation and removal. However, sheet pile containment may be a viable option for 
future projects, specifically for longer-term projects where the financial and logistical 
issues may be lessened. 

11. The hydraulic dredging alternative was not considered sufficiently by NW Natural, 
which cited concerns with the physical condition of the tar body and other issues. lt is 
recommended that hydraulic dredging should be considered with any future dredging 
projects at GASCO or other Portland Harbor sites. The significant advantages of 
hydraulic dredging to control potential water quality impacts may outweigh 
disadvantages due to financial or logistical concerns. In addition, the use of hydraulic 
dredging may significantly reduce the necessity of containment structures. Future 
dredging projects should re-evaluate this alternative, including the use of pilot tests or 
other means to more fully evaluate the alternative. 

12. lt is not known if the non-aqueous phase liquids (NAPL) observed along the 
shoreline cut of the removal action area is present further into the river sediment. A 
relatively large area of NAPL has been documented in the upland portion of the 
GASCO site, but has not been directly linked to in-water areas, primarily due to lack 
of sufficient data. The lack of observed NAPL during the tar body characterization 
may be associated with the sampling method or the relatively limited cores 
completed. The presence of NAPL, and the potential connection with the upland area 
should be further investigated. 

13. The water quality modeling using the Kuo-Hayes model did a poor job of predicting 
concentrations of contaminants away from the dredge. The actual concentrations 
detected outside the containment area were substantially higher than those predicted, 
even though the model assumed that no containment would be placed. The lack of 
model and field correlation may be due to the presence ofNAPL, insufficient number 
or representativeness of dredge elutriate test (DRET) samples collected, and/or 
deficiency in the Kuo-Hayes model to incorporate high concentrations of 
contaminants. Calibrating the model with actual field data may be appropriate for 
future actions. However, alternative models should be explored and evaluated for 
applicability. Based on a preliminary review, no calibrated and accepted water 
quality models have been identified which incorporate dredging operations with a 
containment component. It should be noted that pilot tests are likely to be more 
reliable than modeled data. 

14. A total of 12 dead fish were retrieved from the primary containment area during the 
removal action, including one adult Coho salmon and eleven adult or juvenile non­
threatened and endangered fish. No dead and/or distressed fish were observed within 
the outer containment area or outside the containment area during the project. The 
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fish take was consistent with that expected in the Biological Opinion. A total of 175 
fish had been removed from the site through seining prior to the removal action. 
Considering that 12 dead fish (some very small) were discovered during the project, 
the ratio of fish removed to those potentially missed suggests that the seining was a 
very effective means of removing fish within the containment area, specifically 
considering that depths of greater than 20 feet were located in the removal areas. 

15. The requirement for 72-hour laboratory analytical turnaround time and reporting to 
EPA was routinely not met during the project. The failure to report laboratory data in 
a timely manner was due to a combination of issues including, but not limited to, an 
increase in the number of samples collected, very low detection limits required, and 

. the lack of project-dedicated laboratory equipment and personnel. Timely laboratory 
data can be critical to implementing and evaluating best management practices. 
Future early actions, specifically those with chemical monitoring programs that 
require laboratory data to make field decisions, should include specific requirements 
and contingencies to ensure that the agreed-upon reporting is met consistently. 

16. Sediment trap information was limited during the project and appears to be 
inconclusive, but appears to be a viable and important method for estimating 
downstream impacts of dredging. EPA will consider the use of sediment traps for 
future removal actions to evaluate the potential loss of contaminants during a 
removal action. However, because of the highly variable nature of the river system 
and the potential impacts of in-water work to affect natural scour and depositional 
areas, a relatively large system of sediment traps should be deployed to be an 
effective measurement tool. In addition, baseline conditions should be established 
over a relatively long period of time to account for seasonal fluctuations, as well as 
the impact of tidal influences. 

17. The contaminants detected in a post-constmction sample collected at the offloading 
facility at the Port of Morrow, appears to be related to the GASCO removal action. 
There is not sufficient data to estimate the area of extent, but based on site 
observations and known activities, it is expected to be limited. In addition, based on 
the lack of observations of direct spills, the diligent cleanup efforts of the contractor 
during the offloading activities, and the time which has passed since the occurrence 
( 11 months) and continued use of the facility by others, further evaluation or cleanup 
of the offloading facility does not appear to be warranted. Future removal actions 
should consider the importance of collecting baseline and post-construction samples 
from offloading facilities and/or haul routes to assess potential impacts from site 
activities. A statistically representative number of samples should be collected to 
evaluate the need for and scope of post-construction remedial actions for 
contaminants tracked off-site or spilled. 
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1 . INTRODUCTION 

GASCO Early l?emoval Action 
Construction Oversight Report 

U.S. En\'ironmcntal Protection Agency 

On behalf of the U.S. Environmental Protection Agency (EPA), Region 10, Parametrix has 
prepared this Construction Oversight Report to document oversight activities of the non-time 
critical early removal action conducted at the Northwest Natural (NW Natural) facility 
(referred to as the "GASCO site") in northwest Portland, Oregon. The GASCO site is located 
along the west bank of the Willamette River within the Portland Harbor Superfund Site at 
approximately river mile 6.3. The vicinity of the site is shown on Figure I. The project site is 
shown on Figure 2. 

' This Construction Oversight Report has been prepared to document the activities conducted 
during the early · removal action and includes a summary of oversight methods, field 
observations, and photographic documentation. ln addition, this report includes an evaluation 
of selected data and other site information to provide an understanding of the issues identified 
by the EPA project team, which can be used to guide future early removal actions at the 
GASCO site or other sites within the Portland Harbor Superfund Site. The EPA project team 
includes representatives of the EPA, Oregon Department of Environmental Quality (DEQ), 
Oregon Department of Fish and Wildlife (ODFW), National Marine Fisheries Service 
(NMFS), Tribal representatives, and Parametrix. 

Northwest Natural's environmental consultant, Anchor Environmental, LLC (Anchor), 
prepared a Draft Removal Action Completion Report (RACR) (Anchor Environmental 
2006a) which included a summary of the removal action activities and a presentation of 
project-related data. The EPA project team reviewed the Draft RACR and provided 
comments in a letter dated February 13, 2006 (EPA 2006). ln general, many of the comments 
were related to insufficient evaluation of the project data. NW Natural addressed the 
comments and prepared the Final RACR (Anchor 2006b) for EPA project team review. 
Although the revised RACR included additional evaluation of the site data, the EPA project 
team indicated that further evaluation was necessary to address specific issues identified 
during the removal action, which can be used in a "lessons learned" approach in guiding 
future early removal actions. Therefore, EPA contracted Parametrix to address the missing 
information and include it in this report. 

It is expected that this Construction Oversight Report will be used as a complimentary 
document to the RACR to gain an understanding of project issues. This report does not 
reproduce all of the data and evaluation included in the RACR. Rather, this Construction 
Oversight Report focuses on the specific issues identified by the EPA project team as critical 
components to the success of future early actions and includes only those evaluations 
identified as missing from the RACR or not adequately addressed in the RACR. Other 
documents that are related to the GASCO early removal action may provide important 
background information and a more complete understanding of the site action to date. These 
documents include the Engineering Evaluation/Cost Analysis (Anchor 2005a), the Removal 
Action Project Plan (Anchor 2005b), the EPA Action Memorandum (EPA 2005a) and Clean 
Water Act 401 Water Quality Certification (EPA 2005b), and the Biological Opinion (NMFS 
2005), and can be downloaded from: 

http://yosemite.epa.gov/r l O/cleanup.nsf/6d62f9a l 6e249d7888256db4005fa293/30e48bd949cf 
7508882571420008affd!OpenDocument 
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1-2 

The GASCO site consists of approximately 35 acres and is located along the west bank of the 
Willamette River, south of the St. Johns Bridge at approximately river mile 6.3. The site, 
currently owned by the Northwest Natural Gas Company, the assumed name of the Portland 
Gas and Coke Company (GASCO), is located adjacent to the Wacker Siltronic and U.S. 
Army Corps of Engineers U.S. Moorings facilities (Figure 1). The project site is shown on 
Figure 2. 

The EPA identification number for the GASCO site is CERCLIS - OR027734359. The site is 
within the boundaries of the Initial Study Area of the Portland Harbor Superfund Site, which 
was listed on the National Priorities List (NPL), pursuant to Section l 05 of CERCLA, 42 
U.S.C § 9605 on December l, 2000. NW Natural is one of ten parties that signed a consent 
order for remedial investigation/feasibility study (RVFS) activities with EPA in September 
2001. 

The GASCO site is the location of a former manufactured gas plant that deposited tar refining 
wastes into upland retention areas during the early 1900s. The waste material, by way of an 
onsite stream channel, was also deposited in low lying areas of the site and along the banks of 
the Willamette River. By the time the plant was shut down in 1956, an estimated 30,000 
cubic yards of waste material had accumulated in the upland ponds, which were buried under 
IO feet of fill in 1973. Remedial investigations conducted at the site confirmed the presence 
of tar to depths of approximately 70 feet and tar wastes extending into the river sediments. 
Sediment samples were found to contain high concentrations of polynuclear aromatic 
hydrocarbons (PAHs), benzene, toluene, ethylbenzene, and xylenes (BTEX), and cyanide. A 
visible tar body, which contains the highest concentrations of total PAHs (tPAHs), is located 
just east of the dock area along the GASCO shoreline (Figure 2). 

NW Natural entered into an Administrative Order on Consent (AOC) with the EPA in April 
2004 to perform a time-critical removal action of the tar body. Subsequently, NW Natural 
prepared a Removal Action Work Plan (RA WP) in August 2004 to outline the scope and 
objectives of the removal action. Planning and preliminary design of the removal action was 
initiated in May 2004 and as part of this process, NW Natural conducted a removal action 
characterization of the tar body in July 2004. The characterization involved the collection of 
subsurface cores within the removal area in order to: 

• Establish the lateral and vertical extents and the physical characteristics of the tar 
body; 

• Estimate elutriate concentrations in the nearby water column that may occur during 
the removal action; 

~ Profile the contaminated materials to be removed to determine disposal options; and 

• Determine the chemical and physical characteristics of the sediments residing within 
and beneath the visible contaminated strata. 

Planning and preliminary design of the removal action continued through November 2004 
when NW Natural submitted a Draft Removal Action Project Plan (RAPP) that further 
outlined the scope, means and methods of the removal action based on data obtained during 
the July 2004 characterization effort. The proposed method for removal of the tar body 
presented in the Draft RAPP included conventional dredging with the use of in-water 
permeable and impermeable silt curtains surrounding the removal area. 

Upon review of the RAPP, the EPA project team indicated concerns relating to the use of silt 
curtains as the primary containment method and indicated that sheet pile containment should 
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be evaluated. As a result of this dispute, and as required by CERCLA for actions taking 
greater than l year, the EPA required NW Natural to prepare an Engineering Evaluation/Cost 
Analysis (EE/CA) to evaluate the containment alternatives. The evaluation in the EE/CA 
indicated that the silt curtain containment (a revised design and more robust system than 
initially presented in the Draft RAPP) would meet the project objectives and primary criteria 
evaluated in the EE/CA. NW Natural subsequently submitted the EPA-approved EE/CA in 
May 2005 for public review. Following solicitation of public comment on the Draft EE/CA, 
the proposed removal action was approved by the EPA in the Action Memorandum (EPA 
2005a). The Final RAPP was submitted to the EPA in July 2005 and the removal action was 
implemented in August 2005. 

In general, project documentation and planning was adequate to complete the removal action 
and consistent with other EPA projects of similar scope. All project design documents were 
reviewed and approved by the EPA project team. However, several components of the design 
(i.e. the silt curtain containment system and impacts to water quality during dredging) were 
based on significant assumptions and/or modeled results. As discussed in Section 3.0, 
additional information and/or pilot scale exercises may have resulted in less design 
shortcomings. However, it should be noted that due to site-specific and complex conditions, 
some projects cannot be completely understood prior to initiating an action. 

The GASCO removal action is considered an "early action" because it is being conducted 
before the RI and record of decision (ROD) are completed for the site. Therefore, it is not 
considered a final cleanup remedy for the GASCO site. 

1.2 REMOVAL ACTION SUMMARY 

The scope and nature of the GASCO removal action is outli.ned in the RAPP (Anchor 2005b). 
Per the .Statement of Work (Appendix 3 to the AOC), the final project design presented in the 
RAPP includes: L) a presentation of all sampling results, quality assurance reviews, and other 
data evaluations, and 2) various plans to support the implementation of the removal action. 
The RAPP included the following appended documents: 

• Transportation and Disposal Plan 

• Construction Health and Safety Plan 

• Construction Quality Assurance Plan 

• Construction Water/Sediment Monitoring Plan 

• Removal Action Environmental Protection Plan 

• Monitoring and Reporting Plan 

As detailed in the Final RAPP, the project included the removal of approximately 15,000 
yards of contaminated tar material. The volume of contaminated material (referred to as the 
"dredge prism") was approved by EPA during the project planning stages. In general, the 
removal action involved the use of a derrick-mounted dredging crane, L 5 cubic yard closed 
cable arm bucket and/or 8 cubic yard clamshell bucket, and associated supporting barges. The 
dredged sediment was amended with drying agent, loaded onto barges, and transported to the 
offloading facility at the Port of Morrow in Boardman, Oregon. The dredged sediment was 
then transferred to trucks and hauled to the Chemical Waste Management Northwest Subtitle 
C landfill in Arlington, Oregon. 

The removal action was designed to proceed in two stages, the first occurring within an inner 
removal area (near shore) and the second in an outer removal area (river-ward). The inner and 
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outer removal areas and equipment configurations are shown on Figures 3 and 4, 
respectively. 

The inner containment area mechanism was comprised of full-length silt curtains (water 
surface to river bottom), with impermeable curtains used along the portion of the containment 
parallel to the river and permeable curtain used along the "legs" of the containment, 
perpendicular to the river. The outer containment mechanism utilized a partial length 
impermeable silt curtain suspended from the surface to approximately 2-feet above the river 
bottom. A bed-load baffle was anchored to the river bottom extending upward into the water 
column. Another curtain was located along the outer edge of the project area and was 
comprised of an oil boom with a 2-foot impermeable skirt hanging downward. Oil sorbent 
booms were situated throughout the project area, along the perimeters of both containment 
areas and in areas from where tar sheen either emanated (shore edge) or accumulated. 
Detailed specifications of the containment barriers are presented in the RACR (Anchor 
2006b). 
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This section presents a brief summary of the methods and observations made during oversight 
of the removal action. Critical components and the associated issues encountered during the 
removal action are discussed in Section 3.0. 

2.1 METHODS 

At the request of EPA, Parametrix provided daily oversight of the removal action throughout 
the duration of the project. Parametrix initiated daily oversight starting on August 22, 2005 
and continued through October 31, 2005. In general, Parametrix personnel were on-site 
during all site operations. However, some events, including mobilization/demobilization, 
maintenance conducted after hours, and other non-critical components of the project were not 
directly observed. Oversight generally involved performing a physical inspection of the site 
every morning and evening, and observing all site activities throughout the day, including 
direct (on boat) observation of water quality sampling conducted offshore. Parametrix field 
personnel routinely interacted with NW Natural, Anchor, and its' subcontractors to 
implement EPA field directives or to rectify issues observed throughout the project. Progress 
of the project and details of site activities were continually reported by field personnel to the 
Paramctrix project manager. An e-mail progress summary and photograph log of site 
activities were submitted to the EPA project team on a daily basis. Additionally, 
teleconferences with the EPA project team, as well as NW Natural and its' subcontractors, 
were conducted on an as needed basis to discuss ongoing issues or decisions during the 
project. 

Parametrix personnel also provided oversight of the transfer facility operation at the Port of 
Morrow in Boardman, Oregon. A total of six visits (some including several days) were 
conducted. During these visits, full-time daily observations were· conducted including a 
physical inspection of the site every morning and evening, and observing all site activities 
throughout the day, including direct (on boat) observation of water quality sampling 
conducted offshore. The sediment disposal location, Chemical Waste Management Northwest 
facility in Arlington, Oregon, was also visited once by Parametrix personnel, who were 
accompanied by the Chemical Waste Management project manager. 

Documentation of oversight activities include field notes, daily e-mail progress reports to the 
EPA project team, and photographs taken throughout the project. Copies of the field notes 
and daily e-mail project updates arc included as Appendix A and Appendix B, respectively. 
Photographs taken throughout the project, which arc organized by each day, are included on 
the compact disc in Appendix C. 

2.2 GENERAL OBSERVATIONS 

A detailed description of the removal action act1v1t1es is included in the RACR. 
Documentation of the oversight activities and observations are included in Appendices A 
through C in this report. A brief summary of the general observations of the removal action is 
presented below. 

2.2.1 Schedule 

A project kick-off meeting was held on August 22, 2005, which was attended by 
representatives of NW Natural, Anchor, construction subcontractors (Sevenson 
Environmental Services, Hickey Marine, Tidewater, Northwest Underwater Construction), 
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DEQ, and Parametrix. The removal action field activities were initiated on August 24, 2005. 
Initial activities included mobilization, site preparation, and installation of the containment 
system (silt curtains and bubble curtain). 

Dredging within the inner removal area was initiated on September 7, 2005 and continued 
through October 9, 2005. Concurrent with the last days of dredging the inner removal area, 
the contractor installed the outer containment system. After a final bathymetry survey was 
approved for the inner removal area, dredging of the outer removal area was initiated on 
October 12, 2005 and proceeded until October 19, 2005. A final bathymetry survey was 
completed and approved by EPA on October 20, 2005. Placement of capping material then 
proceeded until October 30, 2005. Demobilization activities proceeded from October 30, 
2005 through November 4, 2005. 

Due to a number of work shutdowns and delays, which occurred due to the discovery of dead 
fish in the containment area and exceedances of water quality criteria outside the containment 
area, as well as a shortage of available transport barges, the removal action generally 
proceeded behind schedule during the initial portion of the project. Dredging of the outer 
removal area and placement of the capping material was completed relatively quickly at the 
end of the project, which allowed NW Natural to makeup for several days of delays. The 
expedited schedule was primarily due to the fact that some portions of the outer containment 
system could be placed concurrently with final dredging of the inner area, the outer area 
volume was significantly less than the inner removal area volume, and most of the issues 
resulting in delays during the early portions of the project had been rectified. Although 
NMFS issued a Biological Opinion Amendment, which would allow NW Natural to conduct 
limited work beyond the in-water fish. window (July I through October 31 ), all capping was 
complete by October 30, 2005. Limited site activities, primarily related to demobilization, 
occurred after the in-water fish window constrnction period. [t is not expected that actions 
conducted after the fish window closure had any adverse impact on aquatic life or 
environmental conditions in the river. 

One of the limiting factors related to the schedule was the availability of transport barges. 
The transfer of material by barge to the Port of Morrow takes approximately one day to 
complete and one day for return. Due to the unanticipated length of time in which it took the 
barges to be unloaded at the transfer facility, the turnaround time for barges took up to one 
week. issues related to unloading delays include the characteristics of the dredged material 
(i.e. there was some initial trial and error regarding addition of cement to get the correct 
consistency), best management practices used to limit spills/releases (which limited the speed 
in which the material could be unloaded), and the availability of trncks to transport the 
material to the landfill. The schedule implemented by NW Natural had adequate flexibility to 
deal with the time delays. However, the lack of available barges (three barges were being 
used throughout the project) may have prolonged the removal action unnecessarily. 

Field directions from the EPA also resulted in delaying the schedule. After it was discovered 
that non-aqueous phase liquid (NAPL) was present on the exposed shoreline cut, the EPA 
directed that an organoclay mat be installed to control the seeps, prior to placement of the 

· pilot cap. Placement of the organoclay mat is estimated to have delayed the removal action 
approximately one to two days, due to material procurement and delivery, and use of dredge 
equipment/personnel to place the mat. In addition, the implementation of the barge water 
treatment system, which was required by the Biological Opinion after water quality 
exceedances were identified downstream of the containment area, also impacted the project 
schedule. Conditions of the Biological Opinion required that the system be implemented prior 
to re-starting dredging activities, resulting in approximately two days of equipment 
procurement and installation. A relatively small area (less than l 00 cubic yards) of visibly 
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contaminated material outside the dredge prism was also requested by EPA to be removed. 
This did not significantly delay the removal action implementation. 

2.2.2 Dredging 

A total of approximately 15,300 cubic yards of tar and tar-contaminated sediment were 
removed during the GASCO removal action. The dredged material was shipped via barge to 
the Port of Morrow in Boardman, Oregon, and offloaded into trucks and hauled under 
manifest to the Chemical Waste Management Northwest Subtitle C landfill in Arlington, 
Oregon. 

Dredging of the tar and tar sediments was performed using a derrick-mounted dredge crane 
equipped with a clam-shell type dredge bucket or a closed cable arm bucket. The nature of 
dredge material dictated which dredge buckets were utilized. When practicable, the closed 
arm bucket was employed as part of utilizing best management practices (BMPs). Based on 
estimates from Sevenson Environmental Services (the dredging contractor), approximately 
1,600 to 2,000 cubic yards of material was removed with the cable arm bucket and 
approximately 13,300 to 13,700 cubic yards were removed with the clamshell bucket. 
Because there were a number of changes between the closed cable-arm bucket and clam-shell 
bucket, and only one chemical water quality sample set was collected per day, no definitive 
conclusions can be made as to whether the changes impacted dissolved chemical water 
quality. However, visual observations (which could not be definitely corroborated with field 
measurements) indicated that there was somewhat less disturbance and/or less turbidity using 
the closed cable-arm bucket. 

Impacts to river water quality appear to have been affected by dredging methods. As such, the 
most critical component to successfully removing the tar body while minimizing impacts to 
water quality greatly relied upon BMPs employed by the dredging contractor. In general, the 
dredge operators employed the standard dredging controls, and, when directed, were diligent 
at employing additional/modified BMPs. However, there were isolated instances when the 
dredging production rate resulted in a failure to implement some of the BMPs. Examples of 
these occurrences are as follows: 

• Over-filling of dredge bucket: At the onset of the removal action, several instances of 
overfilling of the dredge bucket were observed. These instances were generally 
related to variations in consistency/hardness of the dredge material. The dredge 
buckets available (clam shell, cable arm) have their respective applications based on 
the physical characteristics of the tar body or sediment. The cable arm bucket, with 
the advantage of being a lighter closed bucket, does not, however, effectively cut into 
harder material. The conventional clamshell bucket, being much heavier and 
equipped with tines, would on occasion be overly effective at biting into the tar 
material, resulting in over-filled buckets. As such, the dredge operator was at the 
limits of the available equipment due to the heterogeneous nature of the tar deposit 
and sediments. However, overfilling of the dredge buckets were substantially 
minimized as the projectprogressed. 

• Dragging of bucket on river bottom: On one occasion, during the latter half of the 
project, the dredge operator was observed to be moving the dredge bucket in a 
fashion that suggested the operator was dragging the dredge bucket .along the river 

'bottom, which was prohibited as part of BMPs. However, discussion with the 
contractor indicated that the operator was not dragging the bucket, but rather looking 
for "high spots." With the bucket suspended at a speci fled depth the contractor 
moved the bucket back · and forth to ensure the desired dredging depth had been 
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achieved. Although not in contact with the river bottom, the contractor was directed 
to cease that type of activity. 

• Splash dunking of the bucket: On one occasion the dredge operator aggressively 
splash dunked the dredge bucket in the river to clean off material at the end of the 
day, prior to placing the bucket on the derrick. This appeared to be an isolated 
instance, but the operator was directed to cease that practice. Subsequently, the 
bucket was decontaminated with hose water on the transfer barge, or simply placed 
on the derrick when there was little or no residual dredge material adhering to the 
bucket. Additional occurrences were not observed. 

• Cycle time: On occasion it was noted that an increased dredging production rate 
resulted in a failure to implement some of the BMPs. As a result, the contractor was 
regularly reminded of the required pace by the EPA contractor and would respond 
accordingly. 

Observations and discussion of additional BMPs are further described in Section 3.9. 

2.2.3 Final Grade/Capping 

Bathymetry surveys were conducted throughout the removal action to monitor the dredging 
depths, and were also utilized at the end of the project to confirm the final elevations 
achieved. Additionally, final confirmatory depth and thickness surveys were conducted 
manually using a lead line. Completion of the removal action involved placing an organoclay 
mat along the dredging cut-face at the rivers edge, followed by a pilot cap (quarry spall) over 
the dredge prism. The entire inner removal area was then overlain by a layer of fringe cap 
material (sand) up to the IO-foot high water line on shore. Thickness of cap placement was 
verified by bathymetry survey and diver survey. 

Upon completing placement of the fringe cap, the containment structures (silt curtains, 
anchors, bubble curtain, etc.) were removed and treated as solid waste. Onsite trailers and 
ancillary equipment were removed from the site. In general, no significant issues were 
observed with the final grade of the site, capping material and procedures and/or 
demobilization. 

2.2.4 Transfer Facility 

2-4 

Demobilization and decontamination of equipment at the offloading facility in Boardman, 
Oregon, was completed approximately IO days after work was completed at the GASCO site. 
Decontamination of barges, machinery and equipment at the offloading facility was done 
using pressure washers. Washing of equipment (excavator buckets, front-end loaders, etc.) 
was performed by placing the equipment inside the haul barge such that the waste water was 
captured. The water was then pumped to a vacuum truck and hauled offsite to the Arlington 
disposal facility. All of the material containment equipment used at the site (lay down mats, 
visqueen, hay bails, cover soil, etc.) was removed and hauled offsite. The area was then 
graded to its' original condition. No significant issues were observed with operations of the 
transfer facility. 

Soil samples were collected from the transfer facility to evaluate whether spills or releases 
had occurred during the removal action. Transfer facility post-construction sampling is 
further discussed in Section 3.11. 
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During the course of the removal action, a number of issues were identified by the EPA 
project team that requires additional evaluation beyond that included in the RACR. These 
issue's include design elements (containment system), water quality criteria exceedances, best 
management practices, and response actions. Because the GASCO early action was one of the 
first early actions undertaken within the Portland Harbor Superfund Site, the EPA project 
team indicated that the issues encountered during the project may be helpful in guiding future 
early actions in the Portland Harbor. Therefore, this section is intended to provide additional 
evaluation, both quantitatively and qualitatively, of several specific issues identified and 
provide "lessons learned" that may be useful in future early actions. In addition, the lessons 
learned evaluation was also designed to help evaluate why the project did not perform as 
designed with respect to water quality exceedances and to evaluate the offsite and short-term 
impact of the project to the extent possible with the available data. 

It should be noted that the intent of this section is not to reiterate all of the data collected 
during the project. The RACR provides a detailed presentation of the data and largely 
includes adequate evaluation of most issues encountered. This report only includes those 
issues which may have applicability to future actions at GASCO or elsewhere in the Portland 
Harbor area. 

3.1 BACKGROUND WATER QUALITY SAMPLING/ WATER QUALITY CRITERIA 

In order to evaluate the effectiveness of any containment system to control water quality 
impacts due to dredging, background conditions at the site need to be fully understood. In 
July 2005, the EPA prepared a Clean Water Act 401 Water Quality Certification (WQC) 
(EPA 2005b), which included both chronic and acute water quality criteria. In accordance 
with the WQC, exceedance of chronic criteria during the project would result in increased 
monitoring and a review of dredging operations and BMPs. Exceedance of acute criteria 
would result in immediate project shutdown, implementation of all available BMPs, and 
consultation with EPA prior to re-initiating dredging operations. 

Prior to the start of the project, background sampling for the WQC-required water quality 
constituents (semi-volatile organic compounds [SVOCs] and cyanide) were collected from 
three upstream locations. The results of the background sampling is included in Table 15 of 
the RACR and provided as part of Appendix D, Supporting Documentation in this document. 
In general, low to moderate levels of SVOCs were detected in the background samples 
collected. The chronic criteria for benzo(a)pyrene (0.014 micrograms per liter [µg/L]) was 
exceeded in two samples, RAA-WBGDB (0.0532 µg/L) and RAA-WBGDB (0.0485 µg/L). 
No acute water quality criteria were exceeded during the initial background sampling. The 
results indicated that low levels of project-related constituents were present upstream of the 
project area were at concentrations exceeding those referenced in the WQC. The presence of 
these compounds likely had some impact on water quality sampling results and the ability to 
meet project-specific criteria. 

Within the first week of dredging, water quality sampling indicated elevated concentrations 
of contaminants downstream of the project area (see Table 17 in Appendix D). Several 
samples indicated concentrations of benzo(a)pyrene and benzo(a)anthracene significantly 
above the acute criteria established in the WQC. Based on these results, all available BMPs 
outlined in the RAPP were implemented. In addition, as part of the response actions, the EPA 
directed NW Natural to complete additional background sampling to determine if the impacts 
were project related. A total of eight additional background sampling locations (all containing 
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three different depths) were sampled on September l 6, 2005 and September 29, 2005, during 
periods of non-dredging to try to gain a better understanding of river conditions. The 
additional background sampling results are shown on Table 16 of the RACR (and included in 
Appendix D). The chronic criteria for benzo(a)pyrene, and to a lesser extent for 
benzo(a)anthracene, were exceeded in most of the additional samples collected. The acute 
criteria for benzo(a)pyrene and benzo(a)anthracene was also exceeded in 12 of 43 samples 
collected and 7 of 43 samples collected, respectively. 

Because the additional background sampling was conducted long after the dredging operation 
had been initiated at the site, ·it is difficult to determine whether the later samples are truly 
representative of background conditions. At that point in the project, the dredge prism had 
been significantly disturbed and new material had been exposed. The presence of the 
containment system, which likely included high concentrations of constituents within the 
contained water column, also may have contributed to leaching out of contaminants through 
the silt curtain (see discussion in Section 3.3. l ). While the sampling was conducted during 
periods of non-dredging, dredging had occurred within 48 hours prior to the water quality 
sampling during both events. 

It is important to note that NW Natural collected the additional "background" samples at the 
request of EPA and included the sample results as part of the presentation of background 
conditions in the RACR. However, this data should not be assumed by NW Natural or other 
parties to be truly representative of background conditions. In the event that the GASCO 
project is referenced for future removal actions, establishment of water quality criteria 
(trigger levels), and evaluation of potential impacts should be independent of the data 
collected during this project. Future projects which include a chemical water quality program 
should include an extensive background evaluation which should be considered when 
establishing water quality criteria in the WQC or other regulatory document. As observed 
with the GASCO project, there is potential that ambient conditions may exceed water quality 
criteria and may impact the ability to meet project-specific criteria. 

3.2 WATER QUALITY SAMPLING PROGRAM 

3-2 

A water quality sampling program was established in the WQC to evaluate the effectiveness 
of the containment system and to measure the potential impacts on the aquatic environment 
due to the removal action. Water samples were collected concurrently for field and laboratory 
analysis from three depths at three pre-determined stations, typically one station upstream 
(300 feet from containment barrier) and two stations downstream (150 feet from the 
containment barrier). However, after approximately 6 days of limited dredging, a dead fish 
was observed in the containment area (September l 3, 2005). Coupled with the exceedance of 
water quality criteria, the EPA immediately expanded the water quality sampling program. 
Figure 5 shows the various locations from which water quality samples (for both field and 
laboratory parameters) were collected during the removal action. Sampling locations were 
regularly governed by the direction of river flow. In tidal-influenced or reverse-flow 
conditions, which was observed periodically throughout the GASCO project, sampling 
locations were reversed from downriver to upriver locations, and vice-versa for the 
background locations. 

Water quality samples were collected daily, initially after a minimum of one hour of dredging 
activity and then after approximately 4 hours of dredging. Samples submitted to an offsite 
laboratory were analyzed for a project-specific list of SVOCs and cyanide. Onsite analysis of 
water samples included field measurement of turbidity, dissolved oxygen, temperature, 
conductivity and pH, and visual observations. The additional chemical sampling required by 
the EPA resulted in a total of 13 locations being sampled on a daily basis during the later 
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stages of the project. The complete results of water quality data collected during the project 
are presented in the RACR (Anchor 2006b). 

The robust chemical water quality sampling program required by EPA during the removal 
action indicated exceedances of water quality criteria listed in the WQC. While some projects 
have used chemical water quality monitoring, traditional sampling programs primarily rely on 
field measurements, including turbidity, temperature, dissolved oxygen and visual indicators, 
to assess water column impacts from dredging. In fact, NW Natural proposed only using field 
measurements during the initial draft of the RAPP. The chemical water quality program was 
added after negotiation with NW Natural during a formal dispute resolution. The exceedances 
of chemical water quality criteria resulted in a number of criticisms to NW Natural and EPA 
from the public, environmental groups, and other entities. Based on the data collected, it is 
clear that the traditional field measurements would not have resulted in the perceived 
problems with the project. However, the criticism from the public should not discourage EPA 
from requiring chemical water monitoring programs. In fact, the experience at GASCO 
should be used to justify additional chemical sampling in order to ensure that actual impacts 
to water quality are being properly assessed during early actions. The sampling program 
required by EPA was appropriate and effective in demonstrating the impacts to water quality 
from the removal action. 

3.3 SILT CURTAIN CONTAINMENT SYSTEM/ IMPACT ON WATER QUALITY 

The in-water containment system was made up of several components including permeable 
and impermeable silt curtains, a bedload baffle anchored to the river bottom, floating booms 
and a hanging skirt on the outside of the silt curtains, and a bubble curtain around the entire 
perimeter of the containment area (Figures 3 and 4). One of the major issues identified during 
the project by the EPA project team was the relative effectiveness of the containment system 
to control potential impacts to water quality due to dredging and disturbance of the tar body. 
While the chemical data collected at the site is relatively limited, the effectiveness of the silt 
curtain and other components can be evaluated using the spatial distribution of contaminants 
detected during dredging operations. In general, benzo(a)pyrene and benzo(a)anthracene were 
used as indicator compounds to evaluate the water quality data. Benzo(a)pyrene and 
benzo(a)anthracene have the lowest water quality criteria established in the WQC and were 
generally detected in the majority of samples. An evaluation of the containment system 
effectiveness is presented in the following sections. 

3.3.1 Concentration Gradient across Silt Curtain 

As part of the expanded sampling effort, water samples were collected from just inside and 
outside the silt curtain to evaluate the concentration gradient across the silt curtain. The data 
is assumed to represent the relative effectiveness of the silt curtain to control the release of 
contaminants to the water column. The locations of the samples are shown on Figure 5. 

A total of fourteen pairs of samples were collected between September 27, 2005 and October 
22, 2005. Six of the sample pairs were collected during dredging of the inner removal area to 
evaluate the effectiveness of the full length silt curtains and eight sample pairs were collected 
during dredging of the outer removal area to evaluate the partial length silt curtains. The 
results are discussed in the following sections. 

3.3.1.1 Full Length Silt Curtain Effectiveness 

It should be noted that the samples collected inside and outside of the full length silt curtain 
were collected in the downstream location where the permeable silt curtain was located 
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(Figure 5). As shown on Table I and Figure 6, the average concentration of benzo(a)pyrene 
detected in water samples collected from inside and outside the full-length silt curtain during 
dredging was l O µg/L and I µg/L, respectively. The percent reduction across the silt curtain 
ranged from 36.4% to 99%, with an average percent reduction of 80.4% (Table l ). 

The limited data indicates that the full-length permeable silt curtain was relatively effective at 
reducing the concentrations released to the water column during dredging. The average 
concentration of benzo(a)pyrene observed within the contained area was approximately 40 
times the acute criteria established in the WQC. Because the silt curtain perpendicular to the 
river was constructed of permeable fabric, it was not expected that such a high buildup of 
contaminants would occur within the containment area. Field and diver observations during 
dredging indicated that a large amount of silt buildup was observed on this portion of the 
curtain, which may have reduced the permeability. As such, the silt curtain appears to have 
been very effective at containing suspended solids, relative to the partial-length silt curtain 
used in the outer removal area. Visual indications of the water within the containment area 
indicated very turbid conditions. However, field measurements of turbidity at the downstream 
compliance point did not indicate significant exceedances of the turbidity criteria at any time 
during the project. 

Although there was a relatively large concentration gradient across the silt curtain which 
indicates its relative effectiveness, it is important to note that the silt curtain was not effective 
at reducing the concentrations outside the containment area to below the acute criteria 
established in the WQC. 

3.3.1.2 Partial Length Silt Curtain Effectiveness 

3.4 

As shown on Table 1, the average concentration of benzo( a )pyrene inside and outside of the 
partial length silt curtain was 0.6 µg/L and 0.2 µg/L, respectively. The percent difference 
across the silt curtain ranged from an increase of 153% to a reduction of 85%, with an 
average reduction of 26%. 

The variability of the limited data set is likely due to the use of partial silt curtain for the outer 
containment design. The design called for the silt curtain to hang approximately 2 feet above 
the river bottom. A bedload baffle, set on the interior side of the silt curtain and offset 
approximately 10 feet, extended from the river bottom upward into the water column (see 
Figure 4). The resulting gap between the containment strnctures likely allowed flow to occur 
between the contained area and the river channel. It is not expected that the contaminant 
concentration or dissolved-phase contaminants released from the tar body was significantly 
different in the outer dredge prism area. Therefore, the significantly lower concentrations 
observed within the containment area, and similar concentrations on the outside of the 
containment area, were likely due to the equalization of contaminants due to the flow beneath 
the silt curtain. 

It is important to note that the benzo(a)pyrene concentrations observed outside of the 
containment area were slightly above the acute criteria. The lower concentrations observed in 
the water column outside the containment area should not be attributed to the effectiveness of 
the silt curtain. More likely, the low concentrations observed are due to the dispersion and 
dilution of contaminants. [t appears that more contaminated particles were lost using the 
partial-length silt curtains than the full-length silt curtains. However, there is not sufficient 
data to differentiate the mass loss between the partial and full-length silt curtains. 
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Assessment of impacts to river water quality were based on contaminant concentrations 
detected at sampling stations situated along an arc 150-feet downstream of the primary 
containment area. These sampling stations included RAA-WCDI through RAA-WCD3 
during normal flow conditions and RAA-WCU4 through RAA-WCU6 during reverse flow 
conditions. Figures 7 and 8 show the concentration of benzo(a)anthracene and 
benzo(a)pyrene detected at 150 feet downstream of the containment edge at the surface, 
middle, and bottom depths throughout the project. Figures 7 and 8 also include the acute 
criteria established in the WQC. 

The acute criteria for benzo(a)anthracene (0.49 µg/L) and benzo(a)pyrene (0.24 µg/L) were 
generally exceeded throughout much of the dredging phase of the project. Typically, the 
concentrations detected were highest in samples collected from the bottom depths 
(approximately I foot above river bottom) and lowest in samples collected from the top of the 
water column (approximately I foot below surface). The 95% upper confidence limit (UCL) 
was calculated for specific data sets, including initial stages of the project prior to 
implementation of BMPs, after implementation of all BMPs, and dredging of the outer 
containment area. 

The 95% UCL for concentrations of benzo(a)pyrene and benzo(a)anthracene were 
significantly higher than the acute criteria during the initial stages of the project. As required 
in the WQC and further discussed with the EPA project team, BMPs were necessary to limit 
the water quality impacts. Some of the BMPs employed at the site included: 

• Moving the bucket more quickly from the water surface to the transfer barge to allow 
less of the water to drain back into the water column; 

• Increasing the dredge cycle time within the water column, including slower descent 
and ascent of the dredge bucket; 

• Minimizing overly full buckets; 

• installation of a dewatering treatment system on the barge to treat dredge water prior 
to discharging it to the contained area; and 

Twelve days into the dredge project (September 19, 2005), all available BMPs were 
operational. Additional water quality sampling was directed by EPA to measure the 
effectiveness of the BMPs. Based on the data collected, it appears that the additional BMPs 
had a significant effect on water quality. As shown on Figures 7 and 8, the 95% UCL was 
significantly lower than previously observed. However, the concentrations of benzo(a)pyrene 
and benzo(a)anthracene still exceeded the acute criteria established in the WQC. 

Once the outer removal area containment system was initiated, significant decrease in 
benzo(a)pyrene and benzo(a)anthracene concentrations were evident (Figures 7 and 8). Much 
of the decrease can be attributed to the nature of the outer containment system. However, it is 
important to reiterate that although the water quality results appear to be better for the outer 
removal area (and partial silt curtain system), it should not be concluded that it is a better 
control for the release of contaminants. As previously discussed, the outer containment 
system utilized a partial silt curtain, coupled with a bedload baffle. A relatively large gap was 
present between the silt curtain and bed load baffle, which likely allowed flow of water from 
the containment area to the river channel. This flow allowed the dispersion of the 
contaminants from the containment area. The contaminant concentrations observed just inside 
and outside the silt curtain supports this conclusion. 
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After the dredging was complete, water quality samples were collected during installation of 
the pilot cap. As shown on Figures 7 and 8, the concentrations of benzo(a)pyrene and 
benzo(a)anthracene were very near or below the acute criteria during this time period. 

3.3.3 600 Feet Downstream of Containment Area 

Due to water quality exccedanccs observed at the 150 foot sampling station, the EPA directed 
NW Natural to collect water quality data further downstream to evaluate the lateral dispersion 
of contaminants. A sampling station was established approximately 600 feet from the 
containment barrier (Figure 5). Data collected from the 600 foot downstream station includes 
15 data points (with top, middle, and bottom sampling depths) collected between October 12, 
2005 and October 29, 2005. A total of eight samples were collected during dredging of the 
outer area with the remaining samples collected during installation of the pilot cap. The 
analytical results arc included on Table 2. 

The results show relatively low concentrations of bcnzo(a)pyrcne and bcnzo(a)anthraccnc in 
the farthest downstream samples collected. However, the acute criteria for benzo(a)pyrcnc 
was routinely exceeded for samples collected at the bottom depth. When compared to the 
samples collected at 150 feet downstream during the same time period, the results arc not 
significantly different. Thus, it can be concluded that impacts were dispersed downstream to 
some extent. The lateral extent in which water quality was below acute criteria is unknown. 

3.3.4 Turbidity 

In the majority of dredging projects, specifically within EPA Region I 0, turbidity has been a 
primary parameter used to measure impacts to water quality. As evidenced by the GASCO 
project, chemical analysis is costly and generally cannot be completed in real-time. It has 
been generally thought that turbidity can be correlated with chemical data and can be used as 
an indicator of water quality impacts. However, because of the highly concentrated chemical 
makeup of the tar body and the unknown effectiveness of the designed containment system, 
the EPA required NW Natural to include a relatively robust chemical monitoring program. 
Field measurements (turbidity, DO, and temperature) were also measured extensively 
throughout the project. 

3.3.4.1 Correlation with Chemistry Data 

3-6 

Figures 8 and 9 show the maximum turbidity measured an any given day (at the same 
sampling station) overlain with the bcnzo(a)anthracene and benzo(a)pyrene data collected 
throughout the project. In general, the daily maximum turbidity observed correlated with the 
detected benzo(a)pyrenc and bcnzo(a)anthracene concentrations throughout the duration of 
the project (i.e. spikes in turbidity were typically matched by spikes in chemical 
concentrations). However, the data is somewhat variable and the correlation is only general in 
nature. For the data set collected during this project, it is not expected that a specific turbidity 
measurement can predict a chemical concentration of either benzo(a)anthracene or 
benzo(a)pyrenc. 

The correlation is even less pronounced after the outer removal area containment system was 
initiated. It appears that this is due to the dilution/release of water within the dredge area to 
the river channel from beneath the partial silt curtain/bed load baffle system. Once the capping 
phase of the project commenced, there is no apparent correlation of turbidity to chemical 
concentrations. The detected concentrations of benzo(a)pyrene and benzo(a)anthracene 
dropped substantially while turbidity increased significantly due to the large amount of sand 
material being placed into the river. 
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It was anticipated that turbidity would be one of primary water quality certification triggers 
for requiring additional BMPs. However, based on the observed background turbidity levels 
and the associated 95% UCL of 17 NTU, turbidity was, on average, below this limit 
throughout the project. As such, other than a few small exceedances by less than 5 NTU, 
turbidity did not become a trigger for the project. Similarly, dissolved oxygen, pH, 
temperature and conductivity were not exceeded. The EPA requirement for chemical testing 
ultimately drove the requirement for implementing all available BMPs. 

3.3.4.2 Effect of Bubble Curtain on Turbidity 

In order to prevent fish passage into the removal action area, the perimeter of the site was 
lined with a bubble curtain. The mechanism involved forcing compressed air into pipes, 
which was laid on the mudline surface, in which holes were drilled. The compressed air 
would rise to the surface of the river through the holes in the pipe, thus creating a "curtain" of 
bubbles around the site. The RACR indicates that the use of the bubble curtain impacted the 
water quality in the area, primarily by increasing turbidity. A review of the turbidity data 
·during operation of the bubble curtain and shut down of the bubble curtain was reviewed. The 
visual indications of increased turbidity near the bubble curtain (which was noted by both 
Anchor and Parametrix field personnel throughout the project) do not appear to be 
substantiated by the actual field measurements. 

The bubble curtain was continuously used from September 5, 2005 to October 12, 2005. The 
maximum turbidity reading during the two week period leading up to October 12, 2005 
(September 27 through October 12) was 12 NTU, with an average turbidity reading of 
approximately 6 NTU. The bubble curtain was turned off on October 12, 2005 and 
approximately six days of dredging were completed without the bubble curtain in place. The 
maximum turbidity reading throughout this period was 12 NTU, with an average turbidity 
reading of approximately 5 NTU. A review of the data indicates that turbidity was not 
significantly less after the bubble curtain was shut down. The most significant impact on 
turbidity appears to have resulted from the change from the inner dredge area to the outer 
dredge area. 

3.3.5 Physical Stresses on Containment System 

There was a concern as to whether the silt curtain could physically withstand river forces. Per 
the silt curtain manufacturer, a river velocity of I foot-per-second (fps) was established as the 
maximum allowable river velocity that the silt curtain could withstand and below which 
dredging could proceed. Per the WQC, a river velocity greater than I fps would trigger work 
stoppage. River velocity did not exceed I fps during the removal action. As such, it can be 
concluded that the silt curtain was strong and anchored well enough to withstand the 
anticipated river forces. 

However, there were failings of the silt curtain that resulted from forces other than those 
generated by the river. Failings of the silt curtain included tears, isolated billowing of the 
contractor access gate, temporary submergence of the upper silt curtain flotation device, and 
an instance of a river-bottom anchor being pulled out. These failings were attributable to 
errors in design and/or human error and are discussed below. 

Tears in the silt curtain and failing of one of the anchors occurred during 
repositioning/maneuvering of equipment close to the curtain. The tears resulted from the 
curtain catching on the corner of the derrick during repositioning. The anchor came loose as a 
result of tug wash during maneuvering of a 700-foot tanker vessel immediately adjacent to 
the curtain. Both situations were immediately corrected by the contractor. 
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Billowing of the silt curtain and the resulting temporary passage through the containment 
structure was observed at the contractor access gate (see photograph in Appendix C). This 
was observed during the latter half of the removal action while dredging in the outer removal 
area. In this instance, reverse river flow conditions and subsequent forces resulted in 
billowing of the top portion of the gate mechanism (upper 14-foot portion), effectively 
creating a gap below the upper portion and the silt curtain anchored on the river bottom. 
Billowing of the access gate was not observed during normal river flow conditions. As a 
result, since the billowing of the curtain occurred only during reverse flow conditions, river 
water was capable of only entering the containment area, as opposed to exiting through the 
contractors' gate. Nonetheless, it was a failure in design which could increase the release of 
contaminants to the river. 

In order to rectify the billowing of the access gate, the mechanism was modified with the 
addition of weights and a strapping mechanism that was effective at keeping the top portion 
of the silt curtain hanging to the desired depth. In addition, usage of the access gate was 
reduced, utilized only when barges of capping material were maneuvered into the inner 
containment area. Future removal actions with silt curtains should consider these design 
issues. 

Submergence of the upper silt curtain flotation boom was observed during the early stage of 
the dredging process upon removal of material from the river-ward edge of the inner removal 
area. With the creation of a low lying area immediately inside the silt curtain, bottom material 
immediately outside of the inner silt curtain sloughed towards the low lying area, pulling the 
bottom of the silt curtain downward, drawing the silt curtain taught and resulting in 
submergence of the flotation boom. The boom typically was submerged less than a foot 
below the water surface. This was promptly corrected. 

Positioning of the transfer barge immediately adjacent to the silt curtain may have also 
contributed to submergence of the flotation boom by coming in contact with the tie-back 
cables extending river-ward from the silt curtain. It appeared that as the transfer barge was 
loaded and its draft increased, the bottom of the barge would contact the tie back cables, 
drawing the curtain taught and further exacerbating the issue of submergence. Submergence 
of the silt curtain was rectified by placing a similar stretch of full-length curtain on the shore­
ward side and anchoring it to the bottom, effectively "doubling up" the curtain. Submergence 
of the secondary stretch of silt curtain did not occur and visual monitoring of the additional 
curtain did not indicate passage of sheen or water flow in this area of the containment 
structure. 

3.4 ALTERNATIVE TECHNOLOGIES 

The EPA project team indicated that it may be appropriate to provide a brief evaluation of 
alternative technologies. 

3.4.1 Comparison to Sheet Pile Containment 

3-8 

During the planning stages of the project, the EPA project team initially indicated that a sheet 
pile containment system may be best suited to control the relatively mobile contaminants 
expected to emanate from the tar body during dredging. NW Natural indicated that the silt 
curtain system would meet the project objectives·. As a result of the dispute, the silt curtain 
and sheet pile containment systems were evaluated in the EE/CA (Anchor 2005a). Based on 
the evaluation, the silt curtain system was selected, primarily due to the significantly higher 
costs and logistical issues with sheet pile wall fabrication and installation/removal. The silt 
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curtain design included in the EE/CA was a more robust system than originally presented to 
EPA in the Draft RAPP. 

As discussed in previous sections, a number of water quality criteria exceedances were 
observed throughout the GASCO project, even with the installation of a robust silt curtain 
containment system. It is not known whether the sheet pile walls would have resulted in 
significantly different water quality impacts. In order to properly evaluate the two 
containment systems, a comparable sheet pile wall project must be identified. That is, the 
contaminants should be similar (constituents, mobility, concentration, etc.) and adequate 
water quality monitoring data should be available. However, based on a limited review of 
dredging projects conducted throughout the U.S., Parametrix could not identify any 
comparable projects, primarily due to the lack of chemical water quality monitoring. 
Therefore, a direct quantitative comparison can not be made. 

Concerns associated with the implementation of a sheet pile containment system include the 
logistics of fabricating and transporting the sheet pile walls, time constraints of 
manufacturing and placement (which would have delayed the GASCO project up to a year), 
and the potential for contaminant releases during placement and removal of the sheet pile 
walls. Many of these concerns were evaluated in the EE/CA (Anchor 2005a), which resulted 
in the selection of the silt curtain alternative. 

It is unknown whether that the use of sheet pile walls would have resulted in less short-term 
impacts to the river. While likely controlling water quality exceedances during the dredging 
due to superior containment, there is potential that installation and removal of the sheet pile 
walls would have resulted in substantial releases. As observed throughout the GASCO 
project, several areas of the tar body exhibited highly mobile features and released substantial 
sheen at even the slightest disturbance. The installation of sheet pile wall would likely 
exacerbate contaminant releases. In addition, during removal, there is potential that releases 
could occur due to smearing of the tar body onto the sheet pile as it is pulled out of the river. 
Some of these concerns may be rectified by the installation of secondary contairunent systems 
during installation and removal. Further analysis would be required to fully understand the 
potential for water quality issues and sediment resuspension during sheet pile installation and 
removal. In addition, the concentration buildup of contaminants within the sheet pile 
containment area (which was observed using the silt curtains) must be considered after the 
project is complete. Treatment of the water may be possible, but would likely significantly 
increase overall project costs. 

The removal action would also have been delayed for at least one year due to the logistical 
considerations of equipment procurement, sheet pile wall fabrication, and the available in­
water construction window. In the absence of any actions for one year, it is expected that the 
low concentration releases from the tar body would continue. 

Although a direct comparison of the containment systems can not be made, sheet pile 
containment may be a viable option for future projects. The financial and logistical issues, 
with sheet pile walls may be lessened for longer term dredging projects. Considerations for 
release of contaminants during installation and removal may be rectified with the addition of 
other containment mechanisms during these periods. The type of contaminants and the 
relative effectiveness of the silt curtain containment at GASCO should be considered when 
evaluating other containment alternatives. 

3.4.2 Hydraulic Dredging 

Dredging during the GASCO project utilized a combination of clamshell and cable arm 
bucket technologies. Both of these technologies resulted in significant disturbance of the 
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dredged sediment and contributed to releases of contaminants to the water column. When 
properly applied, the cable ann bucket, being a closed system, was observed to be much 
better at controlling releases due to significantly less interaction between the material in the 
bucket and the water column as it is raised to the surface. However, when the cable arm 
bucket was not fully closed, some sediment (although less than observed with the clamshell) 
was released during movement to the surface. Due the consistency of the GASCO tar body, 
the cable arm bucket could only be used for approximately 10% of the dredged volume. [t is 
estimated that approximately 1,600 cubic yards to 2,000 cubic yards of the total 15,300 cubic 
yards was dredged with the cable arm bucket. 

Hydraulic dredging was considered during the early stages of the RAPP and EE/CA analysis. 
· However, hydraulic dredging was quickly dismissed by NW Natural, which cited concerns 

with the physical condition of the tar body (i.e. areas of hard brittle tar, etc.) and other 
logistical concerns, including dewatering the sediment and management of decanted water. 
However, hydraulic dredging should be considered with any future dredging projects at 
GASCO or other Portland Harbor sites. The significant advantages of hydraulic dredging to 
control potential water quality impacts may outweigh disadvantages due to financial · or 
logistical concerns. In addition, the use of hydraulic dredging may significantly reduce the 
necessity of containment structures. Future dredging should re-evaluate this alternative, 
including the use of pilot tests or other means to more fully evaluate the alternative. 

3.5 OBSERVANCE OF NAPL/SHEENS 

3-10 

Based on the information collected during the tar body characterization, NW Natural 
indicated in the RAPP that sheens from the dredging process would be limited. However, 
sheens emanating from the tar material were present throughout the removal process. Any 
contact with the tar material by the clamshell resulted in a surface sheen. In addition, boat 
wash directed towards the dredge material or bottom sediments also resulted in surface 
sheens on a number of days. Although the containment structure incorporated sorbent booms 
deployed around the perimeter of the inner containment area, it was not anticipated that 
sheens would be produced to such a degree. 

Promptly upon observing the high level of sheening within the first week of dredging, 
additional sorbent booms were deployed within the inner containment area. Additionally, 
EPA requested sorbent booms be changed out as soon as they appeared saturated or 
ineffective at absorbing the sheens. Spent sorbent booms were included with the dredge 
material hauled offsite and treated as hazardous waste. No sheens were observed migrating 
outside the sorbent booms and the inner containment area throughout the duration of the 
removal action. Prior to switching to the outer removal area, sheens remaining in the inner 
area were skimmed using sorbent boom and mopped up. 

Non-aqueous phase liquids (NAPL) were not observed during the characterization of the tar 
body. However, NAPL was observed along the cut face of the shoreline area. Based on these 
observations, the EPA directed NW Natural to install an organoclay mat over the area, prior 
to backfilling with cap material. Details of the organoclay mat are included in the RACR 
(Anchor 2006b). 

It is not known if the NAPL observed along the shoreline continues into the dredge prism. 
However, based on the substantial amounting of sheening, as well as observations of the tar 
material removed, there is potential that NAPL is present beneath the river. A relatively large 
area of NAPL has been documented in the upland portion of the GASCO site, but has not 
been directly linked to in-water areas, primarily due to lack of sufficient data. The lack of 
observance of NAPL during the tar body characterization may be associated with the 
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sampling method or the relatively limited cores completed. Several of the samples had little 
or no recovery in the top portions of the cores. The presence of NAPL, and the potential 
connection with the upland area, should be further investigated. 

3.6 ELUTRIATE SAMPLES / WATER QUALITY MODELING 

As part of the characterization of the dredge prism, NW Natural collected four samples (two 
stations at two depths) of tar material for elutriate analysis using the U.S. Army Corps of 
Engineers Dredging Elutriate Test (DRET). The elutriate water samples were analyzed for 
SVOCs, VOCs, petroleum hydrocarbons, and metals. The DRET method is intended as a 
bench scale simulation of conditions that might be present in the water column close to the 
dredge. The results of the DRET analysis is included on Table 3 in Appendix D. 

The DRET analysis indicated that acute criteria were exceeded for both benzo(a)pyrene and 
benzo(a)anthracene in all samples collected. The concentrations of benzo(a)pyrene ranged 
from 0.55 µg/L to 24 µg/L. The concentration of benzo(a)anthracene ranged from 0.76 µg/L 
to 19 µg/L. The highest concentrations were observed from samples collected from the tar 
body at 9 to l l feet below mud line. Although the concentrations were significantly elevated, 
the DRET analysis is expected to simulate concentrations within a few feet of the dredge and 
not be representative of concentrations expected downstream. The placement of the 
containment structure for both the inner and outer removal areas should reduce the 
concentrations even further for samples collected at the compliance point (l 50 feet away 
from the dredge). 

Based on the sample results, the EPA requested that NW Natural provide an evaluation of 
expected contaminant concentrations downstream of the dredge area. The results of the 
DRET analysis were used in the Kuo-Hayes (l 99 l) model to simulate the expected 
concentrations in downstream locations. Details of the model runs are presented in the RAPP 
and in Appendix F of the EE/CA. It is important to note that NW Natural modeled the results 
assuming that no environmental controls would be in place (i.e. no containment system). 

The simulation results (included on Table E-3 in Appendix D) indicated that the 50th 
percentile for all distances (50 feet, l 00 feet, 200 feet, 300 feet, and 400 feet) for all chemical 
constituents would be below their respective acute criteria. When the 95th percentile were 
reviewed, only benzo(a)pyrene indicated some exceedances (up to 3.52 times the acute 
criteria at 50 feet from the dredge). Because of the assumptions included in the model (i.e. no 
containment system), the model was thought to be an overly conservative estimate of 
downstream impacts. 

Based on actual site data, the 95% UCL of benzo(a)pyrene concentrations 150 feet from the 
dredge during the l st week of the project was approximately 4 µg/L, more than 16 times the 
acute criteria. During the next month, the 95% UCL for benzo(a)pyrene was approximately 2 
µg/L, more than 8 times the acute criteria. When the lack of environmental controls assumed 
in the model are taken into account, it is apparent that the Kuo-Hayes model did a poor job of 
predicting concentrations of contaminants away from the dredge. While it is beyond the 
scope of this report, it may be interesting to use the actual concentrations detected at the site 
to evaluate the sensitivity of different input parameters in the Kuo-Hayes model. 

It is interesting to note that the DRET analysis did a better job of predicting the downstream 
concentrations. The DRET analysis is intended to mimic the concentrations very close to the 
dredge (within a few feet). However, the DRET concentrations are within the same range as 
actually observed 150 feet downstream. Part of this may be the fact that the silt curtain, 
specifically in the case of the inner area full-length silt curtain, appears to have acted as a 
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retention area in which high concentrations of contaminants built up over a period of time due 
to constant dredging and disturbance of the tar body. This high build up may have 
exacerbated the downstream impacts due to constant and consistent leaching of contaminants 
from the silt curtains. When the partial length curtains were used, the downstream 
concentrations were significantly lower, likely due to contaminant dispersion and dilution. lt 
is possible, that in the absence of any containment, dispersion and dilution would allow 
downstream concentrations to be more consistent with the Kuo-Hayes model. 

The lack of model and field correlation may be due to the presence of NAPL, insufficient 
number or representativeness of DRET samples collected, and/or deficiency in the Kuo­
Hayes model to incorporate high concentrations of contaminants. Calibrating the model with 
actual field data may be appropriate for future actions. In addition, alternative models should 
be explored and evaluated for applicability. It should be noted that pilot tests are likely to be 
more reliable than modeled data. 

3.7 IMPACTS TO FISH 

3-12 

On three occasions during the dredging process, dead and/or distressed fish were observed 
within the primary containment area. As required by the WQC, in each instance dredging was 
ceased immediately and the appropriate regulatory agencies notified. Dredging was 
reactivated upon approval obtained from NMFS and the EPA (see the RACR for details). No 
distressed fish or dead fish were observed outside the containment area during the removal 
action. 

Fish seining was performed within the inner containment area prior to initiating the removal 
action. Approximately 175 fish were removed from the inner containment area. There is 
potential that the dead fish observed during the removal action could have escaped capture 
during the seining process, becoming trapped inside the silt curtain, as opposed to entering 
the dredge area subsequent to placement of the containment structures. This appears to have 
been verified by a diver survey of the inner containment structure immediately following the 
first observed fish kill, which did not indicate any curtain tears. However, other means by 
which fish may have entered the containment area include jumping over the silt curtain or 
passing through openings such as the contractor gate, unseen tears, or billowing of the 
curtain. 

The first instance of fish kill occurred in the morning on the fifth day of dredging September 
13, 2005. The dredge operator spotted a dead adult Coho salmon on the shore within the 
containment area. The fish was still fresh, and based on observations by EPA personnel, it 
was concluded that the fish had died within the last 24 hours. No other dead and/or distressed 
fish were observed that day. EPA directed the contractor to use a fish finder in an attempt at 
locating and possibly retrieving any additional fish. No additional fish were found within the 
containment area using the fish finder. 

The second instance occurred the following day, September 14, 2005, when a total of 3 
distressed juvenile fish were retrieved from within the containment area. Fish retrieved 
included a 4.5-inch bluegill, a 6-inch sunfish and a 7-inch crappie. Attempts at reviving the 
fish were unsuccessful and the fish were placed on ice for storage. 

The third instance occurred on September 29, 2005, when a total of 8 distressed and/or dead 
juvenile fish were retrieved from the within the containment area. All fish were less than 2 to 
3 inches in length and appeared to be juvenile sunfish, with one crappie. 

Per the Biological Opinion issued by NMFS, it was anticipated that up to 50 juvenile and 5 
adult threatened or endangered (TE) fish would be killed by the dredging process. One adult 
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TE fish (the Coho) was retrieved from within the containment area. The remaining were adult 
or juvenile non-TE fish. No dead and/or distressed fish were observed in the outer 
containment area or the river adjacent to the removal action. 

The observed impacts to fish are consistent with the Biological Opinion. A total of 175 fish 
had been removed from the site through seining prior to the removal action. Considering that · 
12 dead fish (some very small) were discovered during the project, the ratio of fish removed 
to those potentially missed suggests that the seining was a very effective means of removing 
fish within the containment area, specifically considering that depths of greater than 20 feet 
were located in the removal areas. 

Based on visual observations, the combination of the bubble curtain and silt curtains appeared 
to be effective at preventing fish from entering the containment area. Parametrix field 
personnel notes indicate that fish were regularly observed jumping out of the river in all areas 
of the river, but none were seen within the containment area throughout the removal action. 
Based on the duration of the project and the low number of fish discovered in the removal 
action area, the bubble curtain and silt curtains appears to have been effective at discouraging 
fish from entering the contained area. The actual contribution of the bubble curtain, as 
opposed to the silt curtain, is unknown. 

3.8 ANALYTICAL DATA TURN-AROUND TIME 

As directed by the EPA, the RAPP included a requirement for laboratory turnaround time 
(TAT) of 72-hours for all water quality chemical analysis. This requirement was implemented 
in order to assist in evaluating whether the containment system was operating as intended. 
Table 3 shows the days in which the EPA received the results of the water quality sampling. 
The average time in which analytical results were received by EPA was approximately 10 
days. As shown, the 72-hour TAT was routinely not met throughout the project and, in fact, 
the reporting time to EPA increased in the later stages of the project. 

There has been a lot of focus by the EPA project team and others regarding the failure of 
analytical data to be received in the required timeframe. While the requirements were 
generally not met by NW Natural, the actual impact on the project should be considered. The 
failures to meet the 72-hour TAT should also be evaluated to determine what actions should 
be taken in future projects. 

A review of the laboratory data sheets, discussions with the project laboratory and 
representatives of the EPA Manchester Environmental Laboratory, and discussions with 
Anchor field personnel, indicated that the failure to meet the 72-hour TAT was due to a 
combination of factors, including: 

• Increase in the number of water quality samples from 3 stations to up to 13 stations; 

• Occasional delays in delivering the samples to the laboratory, some of which were 
exacerbated by collection of samples on Friday or Saturday, which could not be 
delivered until Monday; 

• Very low detection limits required, specifically for SVOCs. The low detection limits 
require a relatively long extraction process to achieve appropriate QA/QC; 

• High initial concentrations of SVOCs, which required one or more dilutions by the 
laboratory to achieve the proper QA/QC; 
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• Failure by the laboratory to pnont1ze the samples. On numerous occasions, the 
laboratory did not analyze the samples for several days and up to one week after 
receipt of the samples; 

• Failure by NW Natural to request that the laboratory reserve or dedicate laboratory 
equipment or personnel to the project; and 

• An on-site laboratory was not utilized for the project, the availability of which may 
have resulted in shorter TAT. 

Because of the failures to receive laboratory results in a timely manner, the EPA project team 
had difficulty in assessing the effectiveness of the containment system, specifically within the 
first weeks of the project. When the laboratory results were received and indicated water 
quality criteria exceedances, EPA responded by requiring all available BMPs to be 
implemented (which was completed by September 19, 2005, approximately two weeks into 
the dredging project). After the BMPs were implemented, timely laboratory results would 
have been helpful in further evaluating the effectiveness of the BMPs on water quality. 

As part of the project review, the following items were identified that may help in reducing 
laboratory TAT and reporting results to EPA in future projects: 

• Treat the laboratory as part of the project team, including discussions on the volume 
of samples to be expected, as well as a contingency plan if the volume of samples 
increase throughout the project; 

• Require the establishment of alternative laboratories, which can be utilized if TAT 
can not be met by the contract laboratory or to help assist with a larger volume of 
samples; 

• Set up field screening procedures to identify samples which may contain high 
concentrations of contaminants and notify the laboratory which samples may be 
required to be diluted; 

• Require same-day ( 12-hour) delivery of samples to the laboratory. This can be 
established in the Water Quality Certification; 

• Require the laboratory to provide dedicated equipment and personnel to the specific· 
project; 

• Discuss laboratory procedures in detail with the laboratory chemists (not 
office/project manager) to gain an understanding of realistic TAT and potential issues 
which could delay results; 

• Require the laboratory to prioritize the samples (which may increase laboratory 
costs); 

• If possible, require preliminary reporting from the laboratory in order to make 
general field decisions; 

• Require the Water Quality Certification to include immediate reporting of results to 
the EPA project team; 

• Explore the potential for utilizing an on-site laboratory. For extended projects, the 
financial costs of on-site laboratories may be comparable to off-site laboratories. 

3.9 BMPS 

This section discusses best management practices (BMPs) utilized during the remova\ action. 
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3.9.1 Dredge BMPs 

In response to the fish kills and exceedances in acute water quality criteria, dredging activities 
were modified to incorporate all the BMPs specified in the RAPP (Anchor 2005b) and in the 
Biological Opinion (NMFS 2005), including some in-field modifications to material 
handling. 

The RAPP specified BMPs to be employed from the onset of the project and included: 

• No multiple dredge bucket "bites" (standard control); 

• No bottom stockpiling (standard control); 

• No dragging of the dredge bucket (project specific control); 

• No lateral movement of the dredge bucket under water (project specific control); 

• Pausing before opening silt curtain access gate (project specific control); 

• Spill aprons (project specific control); 

• Reduce or stop dredging during peak currents (project specific control); and 

• No dredging during night time hours (project specific control). 

Subsequent to the observed water quality criteria exceedances and fish kills, BMPs were 
modified to include: 

• Increased dredge bucket cycle time; 

• Maximize lateral movement of a full bucket under water in order to minimize the fall 
of water draining from the bucket into the river; 

• Increase the rate of movement of dredge bucket from water to transfer barge to 
control amount of spillage to the river; 

• Reduce over-filling of the dredge bucket; and 

• Installation of a barge water treatment system to treat water from being disposed of 
into the contained area. 

The implementation of the additional BMPs and incorporating the barge water treatment 
system resulted in a substantial reduction in the detected concentrations of contaminants. As 
shown on Figures 7 and 8, the 95% UCL of detected concentrations of benzo(a)pyrene and 
benzo(a)anthracene were reduced by more than 50%. However, the concentrations of 
benzo(a)pyrene and benzo(a)anthracene generally remained above the acute criteria 
established in the WQC. [t wasn't until dredging was initiated in the outer removal area that 
detected concentrations of benzo(a)pyrene and benzo(a)anthracene were below the acute 
criteria. 

The additional BMPs utilized at the GASCO site should be considered during future removal 
action projects. For projects of similar contamination characteristics, additional BMPs may be 
necessary to achieve the low acute criteria expectations. 

3.9.2 Barge De-water Treatment System 

[n response to exceedances in water quality criteria outside the containment area and the 
occurrence of dead fish discovered within the inner containment area, the EPA directed NW 
Natural to install a treatment system for treating the water collected on the barge prior to 
discharge into the river. The treatment system consisted of a preliminary solids filtering 
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mechanism (screened buckets), followed by an oil/water separator, a secondary solids filter 
(bag filters), and an activated carbon vessel. The treatment system was on-line by September 
19, 2005 and was operational until October 19, 2005, the last day of dredging. The system 
initially consisted of one carbon vessel, but was later modified to incorporate two carbon 
vessels in series. The second polishing carbon unit was on-line by October 4, 2005. 

In order to monitor the effectiveness of the treatment system, the EPA requested influent and 
effluent samples be collected from the system on each day the system was used. The influent 
and effluent samples were analyzed for the same list of analytes as river water quality 
samples (i.e. SVOCs and cyanide). The full set of results of the influent and effluent samples 
are included in the RACR. For this analysis, Table 4 shows the benzo(a)anthracene and 
benzo(a)pyrene results. 

As shown in Table 4, the treatment system was effective at reducing the concentrations of 
benzo(a)anthracene and benzo(a)pyrene. With the exception of 3 days, the treatment system 
achieved an average percent reduction of 76.7% for benzo(a)anthracene and 69.7% for 
benzo(a)pyrene. However, the concentrations of these compounds in the effluent remained in 
excess of their respective acute and chronic water quality criteria. Nonetheless, the treatment 
system had a positive impact on the nature of the barge water being discharged to the river 
and helped reduce the concentrations of chemicals being introduced to the water column. The 
reason for the higher concentrations in the effluent for those 3 days is unknown. However, it 
may be related to silting of the carbon units and the infrequency in which carbon units were 
changed out. Due to the delay in water sample results, NW Natural could not anticipate the 
need for carbon changeout. A monitoring program and evaluation of treatment efficiency 
should be implemented for all treatment systems incorporated in the removal action. In 
addition, a regular operation and maintenance plan should be developed and implemented. 

3.10 SEDIMENT TRAP AND SEDIMENT STAKE MONITORING 

3-16 

The EPA required the use of sediment traps to be deployed at the site to measure potential 
dispersion of suspended sediment downstream. Three sediment traps were deployed at the 
site, one to measure upstream (background) conditions and two downstream at approximately 
150 feet and 750 feet from of the outer con~ainment area. In addition, the EPA required the 
placement of sediment stakes within the outer containment area to further evaluate the 
potential for deposition of contaminants in the containment area. 

Baseline sampling for the sediment traps was completed for approximately 35 days prior to 
the removal action to provide a comparison of data. The sediment traps were re-deployed 
prior to the removal action for a period of 82 days. Tables 28 and 29 of the RACR (included 
as supporting information in Appendix D) include the sediment trap data. 

In general, the mass of accumulated sediment was highly variable. In two of the three 
stations, the mass of sediment collected in the traps was higher in the baseline sampling, even 
though the duration was approximately half of the post-construction samples. This is likely 
due to the varying river conditions regarding flow and depositional areas. The placement of 
the silt curtain containment system, as well as supporting barges and equipment, likely 
impacted the natural flow regime in the area and may have impacted deposition of suspended 
sediment. 

Because of the low number of sediment traps used and the potential impact of the removal 
action equipment on the flow regime, a comparison to the baseline conditions is difficult. 
However, as shown on Table 29, there is an approximately one order of magnitude increase 
in the detected concentrations of SVOCs in the sediment collected in the post-construction 
samples. This increase is likely directly attributable to the removal action. 
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Sediment stakes were not able to be retrieved after the removal action was complete. NW 
Natural indicated that the sediment stakes were likely removed by derrick barge spuds during 
times when the derrick needed to provide access to monitoring personnel. Because no 
evaluation of the sediment stake accumulation was possible, EPA directed NW Natural to 
extend the fringe cover to the upstream extent of the outer removal area. 

As directed by EPA, NW Natural attempted to evaluate the potential mass of tPAHs 
deposited downstream using the sediment trap data. The evaluation included in the RACR 
includes hydrological considerations, a comparison of SVOC concentrations in baseline and 
post-construction samples, and an estimate of deposition mass. 

Due to the low number of sediment traps utilized (three) and the data variability, the estimate 
for the loss of mass downstream is difficult to quantify. The method employed in the RACR 
appears to be adequate for providing general estimates of the deposition of contaminants 
downstream. However, the analysis used a variety of assumptions to arrive at the estimates. It 
is clear that additional sediment trap information is critical for proper assessment of mass loss 
during a dredging removal action. 

Because the GASCO project was one of the first early actions, the use of sediment trap 
infonnation was limited (i.e. negotiations between NW Natural and EPA resulted in a limited 
data set). However, sediment trap deployment appears to be a viable and important method in 
which to evaluate downstream impacts. The costs for deployment of sediment traps and 
sample analysis are generally not large, considering the total costs of most removal actions. 
Future dredging projects should consider the use of sediment traps for evaluating the potential 
loss of contaminants downstream. However, because of the highly variaole nature of the river 
system and the potential impacts of in-water work to affect natural scour and depositional 
areas, a relatively large system of sediment traps needs to be deployed to be an effective 
measurement tool. In addition, baseline conditions should be established over a relatively 
long period of time to account for seasonal fluctuations, as well as the impact of tidal 
fluctuations (reverse flow conditions were observed a number of times at GASCO during the 
removal action). 

3.11 SEDIMENT OFFLOADING AREA 

As part of the transportation and disposal plan (TOP) in the RAPP, samples were collected at 
the offloading facility in Boardman, Oregon to evaluate tracking of materials offsite. Soil 
samples were collected in two locations, one at the exit of the load out pad, and one along the 
shoulder of the public road to the disposal facility (sec Figure 15 of the RACR). One set of 
samples were collected prior to any operations at the site and one set was collected after the 
facility had been demobilized. 

The analytical results arc included in Table 9 of the RACR (also in Appendix D). The pre­
and post-construction samples near the road did not indicate a significant difference in 
concentrations of SVOCs. However, the SVOC concentrations in the post-construction 
samples collected near the load out pad were one to two orders of magnitude higher than the 
pre-construction samples. 

The evaluation in the RACR indicated that the contamination detected in the post­
construction samples were unrelated to the project activities. The evaluation included a 
comparison of the relative percentage of constituents in the transfer facility sample to a 
sample· collected from the visually contaminated material from the dredge prism. According 
to the analysis presented, the "fingerprint" does not match and, therefore, NW Natural 
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indicated that the post-construction sample collected from the load out pad is not from the tar 
material. 

While the evaluation presented may have some merit, it does not confirm that the 
contamination detected at the offloading facility was from another source. The sample from 
the visually contaminated material in the dredge prism was relatively undisturbed prior to the 
laboratory analysis (i.e. collected using a core through the tar material). Conversely, the tar 
material transported to the offloading facility underwent relatively vigorous disturbance from 
dredging and placement on the barge, mixing with cement for stabilization, several days to a 
week or more of transport time to the offloading facility, and further handling at the 
offloading facility. These processes have the ability to change the composition of the material 
d11e to volatilization and degradation. There is a potential for contaminant composition of 
samples obtained from the offloading facility to differ from those collected in the in-water 
area. 

While the contamination detected at the offloading facility could be related to the offloading 
activities, it is not expected that the contamination is extensive. During inspections of the 
facility and observation of loading operations, very few spills or releases were noted. Those 
that were observed, including splashing of the material in the hopper during the first days of 
operation, Parametrix noted that the contractor was very diligent in collecting the material 
from the ground surface. 

It is expected that over the course of two months of operations at the offloading facility and 
the high volume of trucks passing through the facility, the contaminants detected in the soil 
sample at the offloading facility could have been the result of spills or releases from 
offloading operations. However, based on the lack of observations of direct spills, the diligent 
cleanup efforts of the contractor, and the time in which has passed since the occurrence ( 11 
months) and continued use of the facility since that time, further evaluation or cleanup of the 
offloading facility is not warranted. 

Future removal actions should consider the importance of collecting baseline and post­
construction samples from the offloading facility and/or haul routes to assess potential 
impacts due to project-specific activities. In addition, all observed or suspected spills or 
releases should be investigated as soon as possible and appropriate remedial actions 
implemented. 

Baseline and post-construction sampling efforts should include the collection of statistically 
representative sampling locations and quantity, including composite samples and archived 
sub-samples to identify potential contaminant areas. 
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Parametrix provided construction oversight of the GASCO early removal action. Based on 
observations made during oversight of the removal action and a review of site data, project 
documents, and other information, Parametrix provides the following conclusions and 
recommendations: 

I. Approximately 15,300 cubic yards of tar and tar-contaminated sediment was 
removed during the early removal action and disposed at a Subtitle C landfill. A pilot 
cap was placed over the dredged area to limit future releases of contaminants and to 
evaluate the applicability of sediment capping technology in future removal/remedial 
"actions at the GASCO site. The early removal action appears to have provided 
substantial benefit to human health and the environment by removing pure tar 
material and the highest concentrations of total polynuclear aromatic hydrocarbons 
(tPAHs) at the site. The long-term benefits, which include limiting the potential for 
direct exposure to contaminated material by aquatic organisms, reducing continual 
releases of dissolved contaminants from the tar body to the overlying water column, 
and limiting the potential for scour and deposition of contaminated sediment 
downstream, appear to outweigh the short-term impacts of the removal action. Short­

. term impacts include periodic exceedances of water quality criteria outside of the 
containment area, a limited amount of dead fish within the containment area, and the 
potential to have released a limited amount of contaminant mass away from the 
dredged area. 

2. The GASCO early action provided an opportunity to the EPA project team to 
evaluate a number of issues raised during the project to help facilitate other remedial 
actions at the GASCO site or removal actions in the greater Portland Harbor 
Superfund Site. Since the GASCO removal action was one of the first early actions 
completed in the Portland Harbor, the EPA project team can use the experience 
gained at GASCO to provide a greater understanding of expected project concerns 
for dredging projects. The lessons learned from GASCO removal action should be 
considered in future removal actions in the Portland Harbor. 

3. EPA required a relatively robust chemical monitoring program and implementation 
of chemical water quality criteria in the Water Quality Certification. Traditional 
sampling programs generally consist of field measur<::ments, including turbidity, 
temperature, dissolved oxygen, and visual indicators, to assess water column impacts 
from dredging. The exceedances of water quality criteria during the GASCO project 
resulted in a number of criticisms to NW Natural and EPA from the public, 
environmental groups, and other entities. Based on the data collected, it is clear that 
the traditional field measurements would not have resulted in the perceived problems 
with the project. However, the criticism from the public should not discourage EPA 
from requiring chemical water moritoring programs. In fact, the experience at 
GASCO should be used to justify additional chemical sampling in order to ensure 
that actual impacts to water quality arc being properly assessed during early actions. 
The sampling program required by EPA was appropriate and effective in 
demonstrating the impacts to water quality from the removal action. 

4~ Future projects which include a chemical water quality program should include an 
extensive background evaluation for water quality and should be considered when 
establishing water quality criteria in a Water Quality Certification or other regulatory 
document. As observed with the GASCO project, there is potential that ambient 
conditions may exceed water quality criteria and may impact the ability to meet 
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project-specific criteria. Additional background sampling would have been beneficial 
to evaluate the variability of ambient conditions, specifically representing various 
weather conditions, wave action, river flow, and upstream impacts/activities. 

5. The full-length silt curtain utilized during dredging activities within the inner 
removal area appears to have been somewhat effective at reducing concentrations of 
contaminants from entering the river channel. However, the full-length silt curtain 
was not effective at reducing the concentrations outside the containment area to 
below the acute criteria established in the Water Quality Certification. For removal 
actions of similar contaminants and scope, additional containment technologies may 
be required to meet acute water quality criteria standards. Based primarily on visual 
observations, the full-length silt curtain appears to have contained suspended 
particles better than the partial length silt curtain, although no data exists to support 
this conclusion. 

6. The partial length silt curtain utilized during dredging within the outer removal area 
also had some impact on water quality. Significantly lower concentrations of 
contaminants were observed during the outer removal operations. However, based on 
the data reviewed and visual indications, it appears that a significant portion of the 
lower concentrations detected may be attributed to the apparent flow between the 
partial length silt curtain and the offset bedload baffle. This gap in containment likely 
provided a preferential pathway for flow to occur between the contained area and the 
river. The lower concentrations observed downstream is likely due to dispersion and 
dilution of contaminants. Though water quality samples were better with the partial­
length silt curtain, it appears that more contaminated particles were lost using the 
partial-length silt curtain than the full-length silt curtains. However, there is not 
sufficient data to differentiate the mass loss between the two containment systems. 

7. The implementation of additional best management practices, including operational 
changes for dredging and material handling and installation of a barge water 
treatment system, resulted in an approximately 50% reduction of detected 
concentrations of contaminants outside the containment area. 

8. Chemical water quality criteria exceedances were the primary factor in which EPA 
directed additional best management practices during the removal action. Other than 
a few minor exceedances, turbidity was not a driving factor for triggering response 
actions at the site. Similarly, dissolved oxygen, pH, temperature and conductivity 
criteria were not exceeded. 

9. Although visual observations indicated that the bubble curtain may have contributed 
to elevated turbidity measurements, a review of the field measurement data does not 
support this conclusion. This may be due to the periodic nature of field sampling or 
the heterogeneity of the river bottom near the bubble curtain. The data indicates that 
turbidity was not significantly less after the bubble curtain was shut down. The most. 
significant impact on turbidity appears to have resulted from the change from the 
inner removal area to the outer removal area, which resulted in greater connection of 
flow between the river and the contained area. 

10. It is not known whether the use of sheet pile walls would have resulted in less short­
term impacts to the river than the silt curtain system. While likely controlling water 
quality exceedances during the dredging due to superior containment, there is 
potential that installation and removal of the sheet pile walls would have resulted in 
substantial releases. As observed throughout the GASCO project, several areas of the 
tar body exhibited highly mobile features and released substantial sheen at even the 
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slightest disturbance. Further analysis would be required to fully understand the 
potential for water quality issues and sediment resuspension during sheet pile 
installation and removal. However, sheet pile containment may be a viable option for 
future projects, specifically for longer-term projects where the financial and logistical 
issues may be lessened. 

LL. The hydraulic dredging alternative was not considered sufficiently by NW Natural, 
which cited concerns with the physical condition of the tar body and other issues. It is 
recommended that hydraulic dredging should be considered with any future dredging 
projects at GASCO or other Portland Harbor sites. The significant advantages of 
hydraulic dredging to control potential water quality impacts rJ?,ay outweigh 
disadvantages due to financial or logistical concerns. In addition, the use of hydraulic 
dredging may significantly reduce the necessity of containment structures. Future 
dredging projects should re-evaluate this alternative, including the use of pilot tests or 
other means to more fully evaluate the alternative. 

L2. It is not known if the non-aqueous phase liquids (NAPL) observed along the 
shoreline cut of the removal action area is present further into the river sediment. A 
relatively large area of NAPL has been documented in the upland portion of the 
GASCO site, but has not been directly linked to in-water areas, primarily due to lack 
of sufficient data. The lack of observed NAPL during the tar body characterization 
may be associated with the sampling method or the relatively limited cores 
completed. The presence ofNAPL, and the potential connection with the upland area 
should be further investigated. 

13. The water quality modeling using the Kuo-Hayes model did a poor job of predicting 
concentrations of contaminants away from the dredge. The actual concentrations 
detected outside the containment area were substantially higher than those predicted, 
even though the model assumed that no containment would be placed. The lack of 
model and field correlation may be due to the presence of NAPL, insufficient number 
or representativeness of dredge clutriate test (DRET) samples collected, and/or 
deficiency in the Kuo-Hayes model to incorporate high concentrations of 
contaminants. Calibrating the model with actual field data may be appropriate for 
future actions. However, alternative models should be explored and evaluated for 
applicability. Based on a preliminary review, no calibrated and accepted water 
quality models have been identified which incorporate dredging operations with a 
containment component. It should be noted that pilot tests are likely to be more 
reliable than modeled data. 

14. A total of 12 dead fish were retrieved from the primary containment area during the 
removal action, including one adult Coho salmon and eleven adult or juvenile non­
threatened and endangered fish. No dead and/or distressed fish were observed within 
the outer containment area or outside the containment area during the project. The 
fish take was consistent with that expected in the Biological Opinion. A total of 175 
fish had been removed from the site through seining prior to the removal action. 
Considering that 12 dead fish (some very small) were discovered during the project, 
the ratio of fish removed to those potentially missed suggests that the seining was a 
very effective means of removing fish within the containment area, specifically 
considering that depths of greater than 20 feet were located in the removal areas. 

LS. The requirement for 72-hour laboratory analytical turnaround time and reporting to 
EPA was routinely not met during the project. The failure to report laboratory data in 
a timely manner was due to a combination of issues including, but not limited to, an 
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increase in the number of samples collected, very low detection limits required, and 
the lack of project-dedicated laboratory equipment and personnel. Timely laboratory 
data can be critical to implementing and evaluating best management practices. 
Future early actions, specifically those with chemical monitoring programs that 
require laboratory data to make field decisions, should include specific requirements 
and contingencies to ensure that the agreed-upon reporting is met consistently. 

16. Sediment trap information was limited during the project and appears to be 
inconclusive, but appears to be a viable and important method for estimating 
downstream impacts of dredging. EPA will consider the use of sediment traps for 
future removal actions to evaluate the potential loss of contaminants during a 
removal action. However, because of the highly variable nature of the river system 
and the potential impacts of in-water work to affect natural scour and depositional 
areas, a relatively large system of sediment traps should be deployed to be an 
effective measurement tool. In addition, baseline conditions should be established 
over a relatively long period of time to account for seasonal fluctuations, as well as 
the impact of tidal influences. 

17. The contaminants detected in a post-construction sample collected at the offloading 
facility at the Port of Morrow, appears to be related to the GASCO removal action. 
There is not sufficient data to estimate the area of extent, but based on site 
observations and kno_wn activities, it is expected to be limited. In addition, based on 
the lack of observations of direct spills, the diligent cleanup efforts of the contractor 
during the offloading activities, and the time which has passed since the occurrence 
( 11 months) and continued use of the facility by others, further evaluation or cleanup 
of the offloading facility does not appear to be warranted. Future removal actions 
should consider the importance of collecting baseline and post-construction samples 
from offloading facilities and/or haul routes to assess potential impacts from site 
activities. A statistically representative number of samples should be collected to 
evaluate the need for and scope of post-construction remedial actions for 
contaminants tracked off-site or spilled. 
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Table 1 

Activity 

Dredging 
Inner Area 

Dredging 
Outer Area 

Capping 

Concentration of Benzo(a)pyrene Inside and Outside Silt Curtain 
GASCO Early Removal Action 

Sample Benzo(a)pyrene Cone. (ug/L) Efficiency 
Date Inside Curtain Outside Curtain % 

9/27/2005 16.6 0.328 98.0 
9/29/2005 16 0.36 97.8 
9/30/2005 11 0.11 99.0 
10/3/2005 9.9 3.3 66.7 
10/4/2005 4.4 0.62 85.9 
10/6/2005 2.2 1.4 36.4 
Average 10.0 1.0 80.6 

10/11/2005 0.67 0.14 79.1 
10/12/2005 1 0.57 43.0 
10/13/2005 1.3 0.2 84.6 
10/14/2005 0.49 0.22 55.1 
10/15/2005 0.39 0.2 48.7 
10/16/2005 0.1 0.13 -30.0 
10/17/2005 0.13 0.33 -153.8 
10/18/2005 0.81 0.14 82.7 
Average 0.6 0.2 26.2 

10/20/2005 0.31 0.081 73.9 
10/21/2005 0.24 0.35 -45.8 
10/22/2005 0.34 0.26 23.5 
Average 0.3 0.2 17.2 



Table 2 

DATE 

10/12/2005 

10/13/2005 

10/14/2005 

10/15/2005 

10/16/2005 

10/17/2005 

10/18/2005 

10/20/2005 

10/21/2005 

10/22/2005 

10/24/2005 

10/25/2005 

10/27/2005 

10/28/2005 

10/29/2005 

Notes: 
U - Non-detect 

Concentrations of Benzo(a)anthracene and Benzo(a)pyrene Detected at 600 feet Downstream Location 
GASCO Early Removal Action 

Bottom Sample Middle Sample Surface Sample 
benzo(a)anthracene benzo(a)pyrene benzo(a)anthracene benzo(a)pyrene benzo(a)anthracene benzo(a)pyrene 

0.56 0.74 0.58 0.86 0.55 0.64 

0.019 UJ 0.019 U 0.12 0.22 0.14 0.23 

0.062 0.14 0.11 0.21 0.049 0.13 

0.05 0.61 J 0.069 0.14 0.13 0.2 

0.39 0.43 0.19 0.21 0.079 0.09 

0.51 J 0.45 0.18 J 0.19 0.074 J 0.02 U 

0.44 0.54 0.22 0.33 0.33 0.47 

0.28 J 0.32 J 0.11 J 0.26 J 0.032 J 0.034 J 

0.15 J 0.19 J 0.15 J 0.18 J 0.069 J 0.089 J 

0.02 UJ 0.027 J 0.02 UJ 0.027 J 0.019 UJ 0.02 J 

0.11 J 0.14 J 0.073 J 0.093 J 0.019 J 0.02 J 

0.099 J 0.11 J 0.12 J 0.15 J 0.052 J 0.044 J 

0.019 UJ 0.019 UJ 0.02 UJ 0.02 UJ 0.019 UJ 0.019 UJ 

0.041 0.043 J 0.02 UJ 0.02 UJ 0.021 UJ 0.021 U 

0.019 UJ 0.019 U 0.019 U 0.019 U 0.068 0.076 

J - Estimated, the result is below the reporting limit and above the laboratory detection limit. 

~ ',. ' : I '• ' • 
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Table 3 

Date Sampled 

9/7/2005 
9/~/2005 
9/9/2005 

9/12/2005 
9/13/2005 
9/16/2005 
9/19/2005 
9/20/2005 
9/21/2005 
9/23/2005 
9/26/2005 
9/27/2005 
9/29/2005 
9/30/2005 
10/3/2005 
10/4/2005 
10/5/2005 
10/6/2005 
10/7/2005 

10/10/2005 
10/11/2005 
10/12/2005 
10/13/2005 
10/14/2005 
10/15/2005 
10/16/2005 
10/17/2005 

Notes: 

Evaluation of Laboratory Data Reporting to EPA 
GASCO Early Removal Action 

Date Delivered Lab Analysis Results Reported 
to Lab Date1 to EPA 

9/8/2005 9/12/2005 9/14/2005 
9/9/2005 9/13/2005 9/14/2005 

9/12/2005 9/13/2005 9/15/2005 
9/13/2005 9/15/2005 9/16/2005 
9/15/2005 9/16/2005 9/19/2005 
9/19/2005 9/21/2005 9/22/2005 
9/21/2005 9/22/2005 9/23/2005 
9/21/2005 9/22/2005 9/23/2005 
9/21/2005 9/26/2005 9/27/2005 
9/26/2005 9/28/2005 9/28/2005 
9/27/2005 9/29/2005 10/4/2005 
9/28/2005 9/30/2005 10/4/2005 
9/30/2005 10/9/2005 10/11/2005 
10/3/2005 10/12/2005 10/13/2005 
10/4/2005 10/12/2005 10/17/2005 
10/5/2005 10/12/2005 10/17/2005 
10/6/2005 10/14/2005 10/17/2005 
10/7/2005 10/20/2005 10/21/2005 
10/8/2005 10/14/2005 10/21/2005 

10/11/2005 10/14/2005 10/21/2005 
10/14/2005 10/17/2005 10/26/2005 
10/13/2005 10/18/2005 10/26/2005 
10/14/2005 10/24/2005 10/26/2005 
10/17/2005 10/25/2005 10/28/2005 
10/18/2005 10/26/2005 10/28/2005 
10/18/2005 10/27/2005 11/1/2005 
10/18/2005 10/27/2005 11/1/2005 

Average 

Water Quality Certification requires a 72-hour reporting period by laboratory 

Elasped Time 
(Days) 

7 
6 
6 
4 
6 
6 
4 
3 
6 
5 
8 
7 
12 
13 
14 
13 
12 
15 
14 
11 
15 
14 
13 
14 
13 
16 
15 

10 

1 Date analyzed by lab may include multiple dates; date selected is latest date for 8270C Method 



Table 4 

Date 

9/19/2005 
9/20/2005 
9/21/2005 
9/23/2005 
9/26/2005 
9/27/2005 
9/28/2005 
9/29/2005 
9/30/2005 
10/1/2005 
10/3/2005 
10/4/2005 
10/5/2005 
10/6/2005 
10/7/2005 
10/10/2005 
10/12/2005 
10/13/2005 
10/14/2005 
10/15/2005 
10/16/2005 
10/17/2005 
10/18/2005 
10/19/2005 

Barge Water Treatment System Analytical Results 
GASCO Early Removal Action 

Concentration (ug/L) 
Benzo(a)anthracene Benzo(a)pyrene 

Percent 
Influent Effluent Reduction Influent Effluent 

80.6 2.07 97.4% 132 3.47 
2540 11.2 99.6% 2970 12.5 
1.84 1.88 -2.2% 2.75 2.82 
7.8 6.9 11.5% 10.2 9.26 

28.4 16.1 43.3% 80.4 72.7 
31.9 12.5 60.8% 87.3 67.9 
22 4.7 78.6% 27 5.5 
24 2.7 88.8% 36 3.8 

0.37 3.7 -900.0% 0.6 6.7 
12 3.6 70.0% 14 5.9 

330 25 92.4% 390 32 
58 5.2 91.0% 78 6.1 
49 3.7 92.4% 62 5.2 
74 49 33.8% 110 70 
9.1 76 -735.2% 15 100 
10 2.3 77.0% 20 4.2 
31 2.6 91.6% 33 4.3 
35 11 68.6% 35 15 
73 13 82.2% 84 17 
57 1.3 97.7% 61 1.7 
210 40 81.0% 230 59 
120 42 65.0% 95 60 
380 1.7 99.6% 440 2.7 
15 1.9 87.3% 14 2.8 

1-'ercent 
Reduction 

97.4% 
99.6% 
-2.5% 
9.2% 
9.6% 

22.2% 
79.6% 
89.4% 

-1016.7% 
57.9% 
91.8% 
92.2% 
91.6% 
36.4% 

-566.7% 
79.0% 
87.0% 
57.1% 
79.8% 
97.2% 
74.3% 
36.8% 
99.4% 
80.0% 
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Parametrix E.PA GASCO 415-2328-007/003A(ROOO) 7/06 (8) 

0 2000 

SCALE IN FEET 

Figures reproduced from the GASCO RACR (Anchor 2006) 

Figure 1 
Site Vicinity Map 
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Figure 6 
Gasco Removal Action 

Comparison of Benzo(a)pyrene Concentrations Inside and Outside Silt Curtains 
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Figure 7 
Gasco Removal Action 

Concentration Trend of Benzo(a)anthracene 
Approximately 150 feet Downstream of Containment 
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Figure 8 
Gasco Removal Action 

Concentration Trend of Benzo(a)pyrene 
Approximately 150 feet Downstream of Containment 
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Figure 9 
Gasco Removal Action 

Daily Maximum Turbidity and Benzo(a)anthracene Concentration Trend 
Approximately 150 feet Downstream of Containment 

-+-Maximum Turbidity Observed 

-+- Surface Sample 

-a- Middle Sample 

-..- Bottom Sample 

All BMPs Online 

-~ Outer Removal Area 

7.000 

6.000 

5.000 

-.J -CD 
4.000 ..:,. 

C 
0 

;; Dredging Begins :e 10 -ll---l+-,l,--- t-a--l----- -1--a~ ----1--------...\----- -------..J.------4a--------l 
£ 
C 

3.000 8 
C 
0 
0 

:I 
~ 

0 
LO 

~ 
0) 

LO 
Q 
0 .... --0) 

LO I{) I{) 

Q 0 0 -- --C") co 0) .... ..... ..... -- -- --0) 0) 0) 

I{) I{) I{) I{) I{) 
0 Q 0 Q Q -- -N I{) a:> .... ~ 
~ ~ ~ 0 0 
0) 0) 0) .... .... 

Date 

I{) I{) I{) 

Q Q 0 -,..._ 0 C") -- ..... .... 0 -- -..... 0 0 ..... ..... 

I{) 

Q 
co ..... -0 ..... 

Dredging 
Complete 

I{) 
0 --0) ..... --0 .... 

I{) I{) 

Q ~ N 
N ~ --0 0 .... ..-

Capping 

Complete 2 .000 

1.000 

0.000 
LO I{) 

Q Q 
CX) ..... 
~ ~ 
0 0 .... .... 



20 

15 

-:, ... z ->, -:s 
:a 10 
"" :::, ... 

5 

0 
LO LO LO 
Q Q 0 -,.._ 0 ("I) - .... .... Cl - -O') O') 

l l 

Figure 10 
Gasco Removal Action 

Daily Maximum Turbidity and Benzo(a)pyrene Concentration Trend 
Approximately 150 feet Downstream of Containment 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/24/05 

Sean/All, 

Parametrix, Inc. 

This is the first of daily emails regarding the Gasco removal action oversight. Please 
email me if you do not want to be included in further emails. Typically, I will send out a 
brief summary of actions/issues and include a couple of photographs. Additional 
photographs can be found on the Parametrix FTP site. Access to the FTP site: 
I) log on to Parametrix.com 
2) Click on FTP, click on accept agreement 
3) Username: Client Password: Service 
4) Click on Public, click on EPA, click on Gasco 

8/24/05 Field Oversight Update 
Andrew Somes - Parametrix Field Staff 

A Health and Safety meeting was conducted at 7 am. Overall, the crew (Anchor, Hickey, 
Sevenson) was working in a professional, safe, diligent and conscientious manner. No 
issues were identified. 

Tasks performed: 

- Continued placement of anchors along the inner containment area transect, points F to 
B (approximately 80% complete). This operation was performed in what appeared to be a 
very diligent and smooth operation. Sevenson has stationed a professional diver of theirs 
on the beach (Joe Adamason) who observed the whole days activities. He is their QA/QC 
guy who will be inspecting the silt curtains and such upon completion. The anchors 
appear to be meeting the 25-foot spacing specification. 

- Staging of air compressors, air filter and piping for the bubble curtain. 

- Staging of work trailers, health and safety equipment, and various job site equipment. 

Some photos are attached (Hickey placing anchors, barge and derrick, inner transect). 
The rest of todays photos are in the Public folder one the ftp site. 

Rick Wadsworth, P.E. 
Parametrix, Inc. 
(503) 233-2400 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/25/05 

Sean/ All, 
8/25/05 Field Oversight Update 
Andrew Somes - Parametrix Field Staff 

Activities performed: 

Parametrix, Inc. 

- Pull test of anchors to meet specified strength: Discussion occurred as to refining the 
specified strength (15,000 lbs). Anchor/Sevenson/curtain designer have revised the 
required strength per designers specs and will be submitting a revision to EPA. 

- Continued placement of anchors along the inner containment area transect, points F to 
B (approximately 85% complete). This activity appears to be going slower than expected 
so the crew may be working Saturday. 

- Partial deployment of silt curtain (not unfurled) between points F and E (photo 
attached). 

- Continued staging of air compressors, air filter and piping for the bubble curtain. 
Assembly complete halfway down the shoreline (photo attached).· 

- Staging of work trailers, health and safety equipment, and various job site equipment. 

Issues/Schedule: 

No signficant issues were identified. NWN to submit modified anchor design strength to 
EPA. At this early stage, the schedule appears to be on track (e.g. dredging to start 
9/6/05). 

Some photos are attached. The rest of todays photos are in the Public folder on the FTP 
site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/26/05 and 8/27/05 

Sean/All, 

Gasco Field Update 8/26 and 8/27 
Andrew Somes - Parametrix Field Staff 

Parametrix, Inc. 

All activities conducted safely, with anchor placement conducted under close supervision 
of Sevenson diver, and Andrew Somes (PMX). No significant issues identified. 

Activities performed: 

8-26-05 Friday 
- Continued placement of anchors along the B-F transect. The B end of the transect 
brings the silt curtain, as designed, inside the bumper/piers, so as to avoid contact with 
any fueling vessels; none are expected but the placement ensures room for docking. The 
end point B was reached by the end of the day. 

8-27-05 Saturday 
- Placement of anchors along the B-A transect to the shore north of the tar body. 

- Pull tests of some anchors along B-A transect. 

- Surveying contractor conducting bathymentric surveys 

Notes: 4 previously unanticipated submerged pilings were encountered along the A-B 
transect, and will be trimmed and hauled. 

Photo from Friday shows progress as of 3 pm. 
Second photo shows sheen at very low tide. 
Third photo shows Northwest Underwater (Hickeys contractor) working along B-A 
transect. 

Remainder of photos on the FTP site. 

Schedule: At this time, the schedule has not been affected. 9/6 expected start of 
dredging. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/29/05 

Sean/All, 

Gasco Field Update 8/29/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Trimming of submersed pilings that were in the way of silt curtain deployment along 
transect A-B. 

- Staging of both permeable and impermeable silt curtains along barge in preparation for 
deployment. 

- Placement of buoys for bed-load baffle. 

- Moving of FAMM fueling oil boom such that it would not interfere with placement of 
silt curtain along A-B transect. This activity also required moving one of the trimmed 
pylons. 

Issues Identified: 

Moving of the FAMM fueling oil boom, which took place in shallow waters, resulted in 
one of the boats churning up a substantial sheen. Sevensen enacted a rapid and effective 
deployment of oil sorbent booms and oil containment boom around the sheen, and 
completed some mopping with sorbent pads. Pictures of the sheen and boom deployment 
are attached. 

Schedule: 

No issues to report at this time. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/30/05 

Sean/All, 

Gasco Field Update 8/30/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Placement of permeable silt curtain along transect A-B (unfurled). 

Parametrix, Inc. 

- Deployment of southern stretch of bubble curtain, from shore to northwest point of 
outside containment area. Task also involved placement by diver of sand bags over 
"legs" of curtain. 

Issues Identified: 

None. 

Schedule: 

Possible impact to schedule due to background field water quality issues, and the need for 
further data collection. 

Relevant pictures attached, the remaining pictures posted on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 8/31/05 
Sean/All, 

Gasco Field Update 8/31 /05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued deployment of bubble curtain along river-side edge of outer containment 
area, turning the corner and back to shore. In addition, placement by diver of sand bags 
over "legs" of curtain. This task was expedited today by the use of two separate dive 
teams, one placing bubble curtain piping and the other placing sand bags. 

Issues Identified: 

None at this time. 

Schedule: 

Additional background water quality sampling will be conducted Thurs/Friday. 
Dependent on results and discussions with EPNDEQ, there is potential that this could 

delay dredging schedule by 1-2 days (scheduled to start 9/6). 

One picture of activities attached; the remainder of the pictures are located on the PMX 
FTP site. 
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Gasco Removal Action' 
Oversight Report 

Daily E-mail Update: 9/01/05 

Sean/All, 

Gasco Field Update 9/01/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued deployment of bubble curtain to shore and final connection made, with 
continued pl_acement of sand bags over "legs" of curtain. 

- Placement of concrete block anchors used to secure bedload baffle within outer 
containment area. Preparation for the deployment of baffle depending on the strength of 
the current (tide inflow). Concern existed as to difficulty in placing baffle with strong 
currents. 

- Additional collection of background field water quality parameters, with John Malek 
and DEQ representative present. DO readings were noticably higher than previous 
readings, per brief conversation with John Malek. 

Issues Identified: 

Continued background water quality sampling will occur 9/2/05. 

Schedule: 

Conversations with Sevenson indicated that everything is on schedule. Dredging to be 
initiated late day 9/6/05. 

Pictures from todays activities are located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/2/05 

Sean/All, 

Gasco Field Update 9/02/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Complete deployment of bed-load baffle. 

Parametrix, Inc. 

- Additional collection of background field water quality parameters with Andrew Somes 
present. 

- Inspection and additional securing of bubble curtain, with possible hour-long test 
dependent on available time at end of day. 

Issues Identified: 

No issues identified at this time. 

Schedule: 

. Currently on schedule for dreging start on 9/6/05 

Pictures from todays activities are located on the PMX FfP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/03/05 

Sean/All, 

Gasco Field Update 9/03/05 . 

Parametrix, Inc. 

No Parametrix Field Staff - decision to work Saturday made at 1900 Friday. 

Activities Conducted: 

- Deployment and tie-back of silt curtain. 
- Four hour test of bubble curtain. One connection needed attention (removal of gasket 
and alternative bolts, with success) 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/06/05 

Sean/All, 

Gasco Field Update 9/06/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Additional/final connections made on silt curtain. 

Parametrix, Inc. 

- Seining of fish within inner containment area. Fish captured included: 94 shad, 2 starry 
flounders, 45 small-mouth bass, l large-mouth bass, 19 perch, I larval shrimp, I crayfish 
and I sculpin. No endangered fish observed. 

- Activation of bubble curtain. Bubbles are making it around the whole perimeter. 

- Arrival and staging of transfer barge and second derrick. Drying barge and haul barge 
are expected at 0800 on 9/7/05. 

- Deployment of oil absorbent boom in inner containment area. 

- Deployment of additional oil boom around primary derrick to prevent it from oily 
sheens, etc. 

Issues Identified: 

Slight schedule delay; see below 

Schedule: 

No dredging activities ocurred on 9/6/05, due to final connectipns/check of containment 
system and late arriving barges. Barges are expected by 0800 Wednesday, with a couple 
of hours allowed for positioning, spill plate construction, and final deployment of oil 
boom around outer containment area. Initial dredge activities should occur around mid­
day Wednesday. 

Two pictures attached from todays activities; the remaining pictures are located on the 
PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/07/05 

Sean/All, 

Gasco Field Update 9/07 /05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Arrival and positioning of drying and haul barges. Both barges equipped with spill 
plates that, upon commencement of dredging, functioned well at controlling drippings. 

- Additional positioning of outer oil boom 

- Additional fine tuning of silt curtain by divers. 

- Placement of sediment traps prior to commencement of dredging. 

- Commencement of dredging at 1350. Various photos taken along with two "video" 
(*.avi) files showing bucket action. Material dredged appeared to be comprised primarily 
of contaminated sediments; dredging was initiated at the southern edge of the dredge 
prism. Buckets, once raised above water surface, were hung in place for approximately I 
minute prior to placement in· transfer barge to allow for drippings/water to fall out, then 
placed in barge. Water accumulation in transfer barge is low; no dewatering necessary 
today. Initial estimates put volume removed somewhere between 800 and 900 cubic 
yards, in 5.5 hours. 

- Collection of upstream and downstream field water quality parameters and lab samples 
with Andrew Somes present. Turbidity readings were somewhat elevated in the 
downstream locations, reaching up to 19 NTU. Wind and waves were strong at time of 
dredging, which has the potential to contribute to shoreline turbidity. John Malek was 
immediately notified by Anchor personnel of the turbidity exceedances; He suggested 
continued normal collection of measurements, and additional measurements in and/or 
around the inner containment area to ascertain a turbidity gradient. Measurements were 
subsequently collected in numerous locations adjacent to the outer booms (inner 
containment area not accessible [fueling barge, rough water]). Additional note: reverse 
currents were observed (and confirmed per tide charts) at approximately 1730, with field 
parameters effectively "flipping" locations (i.e., higher turbidity observed to the south). 

Issues Identified: 

- Based on initial visual assessment, the bubble curtain appears to contribute to turbidity 
within and in the vicinity of the outer containment area. Collection of turbidity 
measurements (prior to dredging) along the perimeter indicated turbidity around IO NTU. 

Pictures and brief videos from todays activities are located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/08/05 

Sean/All, 

Gasco Field Update 9/08/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued dredging. Barge is full and a replacement is expected in the morning (9/9). 
Barge will begin transport to Port of Morrow and offloading of barge is expected to 
commence Monday morning. Revised volume of material dredged Wednesday is 
approximately 600 cubic yards. Total load thus far is estimated at approximately 1800 
yards. 

- Additional fine tuning of outer oil boom. 

- Fine-tuning of spill plate mechanism (placement of hanging fabric barrier). 

- Additional fine tuning, and complete inspection of silt curtain by divers. Inspection was 
performed along the E-B transect. 

- Continued collection of field and lab water quality parameters. Observations were 
similar to those yesterday, with moderately elevated turbidity in the downstream 
locations (up to 15). Slack tide conditions were noted at the vyry end of the day ( 1730), 
as the last field parameters were being collected. Subsequent confirmatory readings in the 
upstream location had turbidity at 15 and 17 NTU at I' and 15' bs, respectively. This, 
based on visual obersrvation and tide chart, was apparently due to the reversing of the 
current. 

- Collection of grab sample from silt curtain-mudline interface for visual inspection. No 
anomalies noted, other than very slight increase in visual turbidity in downstream 
location. 

- Bathymetric survey. 

Issues Identified: 

- Dredging with the environmental bucket was deemed to difficult to continue; contractor 
switched over to the clamshell bucket after discussions/receipt of approval from EPA. 
One hour down time. 

- Oil tanker expected next Thursday and is likely to impact dredging activities from 
Thurday afternoon to Friday afternoon. Sevenson indicated they would work Saturday to 
make up lost time. The arrival of this tanker was initially unanticipated, per FAMM 
(Jesse) personnel. 
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Gasco Removal Action 
Oversight Report 

Schedule: 

Parametrix, Inc. 

No issues identified at this time. Dredging proceeding consistent with schedule. 

Pictures from todays activities are located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/09/05 

Sean/All, 

Gasco Field Update 9/09/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued dredging, but only enough to complete loading of first barge (approximately 
5 - 8 buckets). Second barge did not arrive Friday morning as anticipated, and was 
expected to arrive around I 600 Friday. As such, dredging was minimal Friday. 

- Repositioning of outer oil boom due to the boom coming loose after hours on 
Thursday. No dredging was conducted while boom was out of position. 

- Additional fine tuning of silt curtain by divers. 

- Continued collection of field and lab water quality parameters. Turbidity readings were 
up to 8 NTU at the downstream location (minimal dredging Friday). 

- Visit to site by agency reps (Eric Blischke, Heidi Blischke, Matt McClincy , Rene 
Fuentes) and EI (Christian, Borock). 

Issues Identified: 

- EI raised concern regarding effectiveness of spill plate (hanging fabric) and drippings 
from dredge bucket contributing to turbidity. Potential BMPs to be discussed with 
contractor. 

Schedule: 

- Offloading of first barge is expected to be delayed from Monday morning to Tuesday 
morning. 

Pictures from todays activities are located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/12/05 

Sean/All, 

.Gasco Field Update 9/12/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued dredging, initially using the environmental bucket, followed by the 
clamshell bucket upon inefficient retrieval of sediments/tar body. First barge offsite at 
0800 with second barge in it's place at -0825. Dredge operator appeared to be taking 
greater care in regards to over-filling bucket and minimizing drippings/sloughing. 

- Continued collection of field and lab water quality parameters. Turbidity readings were 
up to 17 NTU at the downstream location. No anomalies noted in readings, samples and 
visual samples collected at silt curtain-mudline int~rface. 

- Bathymetry survey at end of day. 

Issues Identified: 

- The determination of whether reverse flow is in effect is not as effective as it should be. 
Andrew Somes suggested, and Anchor agreed, that tidal and/or current charts should be 
incorporated into this assessment on a daily basis, so as to anticipate reverse flow 
conditions and alter the monitoring points as appropriate. Thus far, reverse flow 
conditions are apparent at the end of each day. 

Schedule: 

- Offloading of first barge is now expected to be delayed from Tuesday morning to 
Wednesday morning. 

- 700-foot tanker is expected Wednesday evening, likely precluding any dredging on 
Thursday as the oil booms need to be moved and room made for the tanker. Dredging 
expected to resume Friday morning. 

Pictures from todays activities are located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/13/05 

Sean/All, 

Gasco Field Update 9/ 13/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued dredging, using the clamshell bucket. Yardage dredged though end of 
Monday is approximately 2800 cu yd. Estimated yardage Tuesday about 900 cu yd. 

- Continued collection of field and lab water quality parameters. Turbidity readings were 
up to 16 NTU at the downstream location. No anomalies noted in readings, samples and 
visual samples collected at silt curtain-mudline interface. Reverse current detected and 
accounted for at end of day. 

- Bathymetry survey at end of day. 

- Visit to site by Sean Sheldrake, John Malek, Nancy Munn and Judy Smith (EPA). 

Issues Identified: 

- Dredge personnel spotted a dead fish (adult Coho salmon) onshore at 0910. Dredging 
ceased immediately and agencies were notified by Anchor. John Malek was onsite at time 
of discovery. Nancy Munn (NMFS) gave verbal approval to continue dredging, as did 
John Malek and Sean Sheldrake. Dredging resumed at 1208. 

Schedule: 

- 700-foot tanker is expected Wednesday evening, likely precluding any dredging on 
Thursday as the oil booms need to be moved and room made for the tanker. Dredging 
expected to resume Friday morning. 

- Total volume removed to date is approximately 3700 cu yd, which appears to be 
approximately on schedule (total to be removed is 15000 cu yd). 

Pictures from todays activities are located on the PMX FTP site. 

Page 16 of 59 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/14/05 

Sean/All, 

Sorry for the delay in getting this email out. 

Gasco Field Update 9/14/05 
Andrew Somes - Parametrix Field Staff, GASCO site 
Adam Romey - Parametrix Field Staff, Transfer Facility 

Activities Conducted: 

Parametrix, Inc. 

- Continued dredging, using the clamshell bucket. Preliminary estimated yardage 
Wednesday between 400 and 500 cu yd. Dredging ceased for the day at 1238 (see 
"Issues" below). 

- Continued collection of field and lab water quality parameters. Turbidity readings were 
up to 15 NTU at the downstream location, with DO in the 8.5 range. 

Bathymetric survey at end of day. 

- Continued fine tuning/inspection of oil boom and bed-load baffle. This activity was 
also conducted Tuesday, as was a complete inspection of the silt curtain along the B-E 
transect.. 

- Offloading at transfer facility (activity ceased; see below) 

Issues Identified: 

- Andrew Somes spotted a distressed fish within the dredge prism at -1238. Dredging 
ceased and agencies were notified immediately by Anchor. Two more fish were 
subsequently spotted (at 1310), with all fish being retrieved (4.5" bluegill, 6" sunfish, 7" 
crappie). Water samples were subsequently collected within the primary containment 
area for laboratory analysis of total sulfides and DO. Field readings of DO and turbidity 
within the primary containment area were 7.75 and 65 NTU at I' bs, 7.48 and 93 NTU at 
IO' bs, and 7 .26 and 112 NTU at 19' bs, respectively. 

- Analytical data from last weeks (9/7, 9/8) downstream water quality samples indicate 
exceedances of various trigger levels (both chronic and acute). 

- Material barged to Boardman appears to be to wet for acceptance by -Waste 
Management; Material on current barge must be dewatered/mixed with additional drying 
agent in order to meet criteria. How this will be accomplished is pending. 
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Gasco Removal Action 
Oversight Report 

Parametrix, Inc. 

- All available dredge BMPs are expected to be implemented to limit additional water 
quality exceedances, including treatment of dewater prior to being discharged back to the 
containment area. 

Schedule: 

- The various issues arising today (fish kill, water quality) have impacted the schedule, 
with dredging potentially not resuming until Friday or Monday. 

- Current volume removed is about 4000 cu yds. 

Pictures from todays activities are located on the PMX FfP site, including those at the 
transfer facility. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/15/05 

Sean/All, 

Gasco Field Update 9/ 15/05 
Andrew Somes - Parametrix Field Staff 

Parametrix, Inc. 

Dredging operations were shut down all day Thursday due to issues discovered on 
Wednesday (3 dead fish and water quality exceedances), in addition to a large tanker 
unloading at the site Thursday which precludes dredging. 

Activities Conducted: 

- Fish finding within the containment area. Based on information from Anchor, no fish 
were detected in the containment area. 

- Divers were placing anchors relating to the outer containment area (to be constructed 
once the inner area has been dredged) 

Issues Identified: 

- Based on the water quality exceedances, all available BMPs will be implemented at the 
site, including the treatment of dewater from the barge into the containment area. 

- At the direction of John Malek, additional background sampling will be conducted 
(scheduled for 9/16). 

Schedule: 

- The issues arising this week has/will affect the schedule. It is expected that dredging 
will continue late Friday, once the barges have been repositioned at the site (they were 
moved to accomodate a large tanker Thursday). 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/16/05 

Sean/All, 

Gasco Field Update Friday 9/16/05 
Andrew Somes - Parametrix Field Staff, Gasco Site 
Rick Wadsworth - Parametrix Staff, Transfer Facility (9/17) 

Activities Conducted: 

Parametrix, Inc. 

- Collection of additional laboratory water quality samples prior to dredging, at eight 
different locations. Samples collected at 3 depths at 6 of the locations (18 samples total), 
and samples collected at 2 depths at the other 2 locations (4 samples, offshore of US 
Moorings). 

- Continued placement of anchors for the outer removal area. 

- Return and positioning of transfer barge. 

- Closing of oil boom in outer containment area. 

- Very brief resumption of dredging 

- Collection of field water quality measurements. NTU up to 10 in "downstream" 
location (strong reverse flow). No lab samples collected. 

- Off-loading operations resumed at the Transfer facility on Saturday, 9/17. The material 
was still somewhat wet and transfer operations primarily involved removing the dryest 
material from the barge and loading onto trucks for disposal. Procedures for dealing with 
the wet material were pending as of 4:00 Saturday. 

Issues Identified: 

- First barge of material at transfer facility was too wet for acceptance by Waste 
Management. Subsequent mixing of removed material at the Gasco facility has used 
significnatly more drying reagent. 

Schedule: 

- Dredging is expected to resume Monday, with the implementation of all available 
BMPs. 

Photos of transfer facility attached; the remaining photos from the site and transfer 
facility are on the PMX FTP site. 
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Gasco Removal Action 
Oversight R~port 

Daily E-mail Update: 9/19/05 

Sean/All, 

Gasco Field Update Monday 9/19/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Collection of additional water quality samples prior to dredging, at upstream and 
downstream locations. 
- Resumption of dredging at 1445 subsequent to positiong of barges and 
placement/preparation of equipment. BMPs are being implemented, with less overfilling 
of bucket. Estimated yardage removed was about 500 cu yd. The barge onsite (the third) 
has a volume of about I I 00 cu yd. 
- Collection of normal field and laboratory samples subsequent to commencement of 
dredging. An additional laboratory sample was collected upstream. Reverse flows were 
observed at 1600, with NTU up to 7 in the "downstream" location. 
- Continued placement of anchors for the outer removal area. Divers also deployed an 
additional 150' section of impermeable silt curtain to cover a vertical tear that apparently 
occurred while maneuvering the derrick. The additional curtain was lashed and secured to 
the existing curtain such that the additional curtain brackets the tear by its full 
approximately 150-foot length. The deployment appears effective, but closer on-derrick 
inspection will be conducted Tuesday morning. 
- Pumping and discharge of transfer barge water with use of new dewater filtering 
system. The system is comprised of an oil/water separator, filter, and carbon filter. 
Todays first useage suggests efforts to reduce the solids in the water will be needed, as 
the filter is clogged relatively quickly. 

Notes: Anchor collected some dredge material for the purposes of testing alternative 
drying reagents. 

Issues Identified: 

Recent water quality results (for 9/13 and 9/14) indicated exceedances similar to those on 
the first days of operations; however, samples were collected prier to implementing 
additional BMPs. Further water analysis and additional background sampling should 
provide better information on the impact of dredging to water quality. 

Schedule: 

Volume removed (approx. 4000 cu yd) is relatively on schedule. It appears that off­
loading of barges at the Port of Morrow will take longer than expected .. Additional 
barges may be necessary (currently there are 3 being utilized) to avoid downtime. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/20/05 

Sean/All, 

Gasco Field Update Tuesday 9/20/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Collection of additional water quality samples prior to dredging, at upstream and 
downstream locations. 

- Commencement of dredging at 0845. Estimated yardage about 500-600 cu yd; revised 
estimate for Monday is 300-400 cu yd. The barge onsite (the third) has a volume of 1100 
cu yd, and is expected to be full tomorrow. 

- Continued collection of normal and additional field and laboratory samples. NTU up to 
9 in the "downstream" location. 

- Continued placement of anchors for the outer removal area. The additional silt curtain 
apears effective and secure, per visual observation and discussion with Sevenson 
personnel. 

- Pumping and discharge of transfer barge water with use of new dewater filtering 
system. Samples of influent and effluent were collected. 

- Visit to site by various DEQ personnel. 

Issues Identified: 

- See Schedule below 

Schedule: 

- As of Tuesday evening, dredging is expected to cease Wednesday, due to barge 
availability. This may change, pending efforts of contractors. The first barge sent to the 
Port of Morrow is expected to be fully offloaded by Wednesday and sent back to 
Portland. The second barge is expected to arrive in Morrow on Wednesday to be 
offloaded Thursday and Friday. 

No photos for Tuesday. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/21/05 

Sean/All, 

Gasco Field Update Wednesday 9/21/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Bathymetric survey prior to dredging. 

Parametrix, Inc. 

- Commencement of dredging at I 047, ending at -1230. Estimated yardage about 150 cu 
yd. The barge onsite is now full. 

- Collection of normal and additional field and laboratory samples (see Issues below). 
NTU up to 10 in the "downstream" location. 

- Continued placement of anchors for the outer removal area. Divers expected to finish 
task by end of Wednesday, with inspections of silt curtains, etc on Monday and weekly 
thereafter. 

- Pumping and discharge of transfer barge water with use of new dewater filtering 
system. Samples of influent and effluent were collected. 

- Offshore observation of site by various EPA personnel. 

Issues Identified: 

- Technical difficulties with water quality instruments ("Hydrolab") precluded the 
collection of pre-dredge water quality readings. The problem was resolved in time to 
collect readings subsequent to commencement of dredging (at I -hour mark). 

- Currently waiting for overdue analytical results from additional background samples 
and daily water quality samples from late last week and early this week. 

Schedule: 

- Dredging is expected to resume Friday morning while awaiting return of Chetco barge 
(the first); no dredging will be conducted on Thursday The second barge arrived at the 
Po~t of Morrow Wednesday afternoon to be offloaded Thursday and Friday. 

- Although there has been a number of shutdowns or delays through the early parts of this 
project, based on the production rate and current volume removed, it appears that the 
schedule is still on track (dredging to be completed by approx. I 0/14/05). 

No photos for Wednesday. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/22/05 

Sean/All, 

Gasco Field Update Thursday 9/22/05 
Andrew Somes - Parametrix Field Staff (offloading facility) 

No dredging performed Thursday. 

Activities Conducted at Boardman facility: 

Parametrix, Inc. 

- Offloading of barge 2. Activities conducted in a clean and safe manner, with attention 
paid to cleanliness and containment of dredge material (see photos). Based on visual 
observation, dredge material appeared to be dry enough for disposal. 

- Collection of upstream and downstream water quality readings, with NTU less than 2. 

Issues Identified: 

- The production rate for offloading is significantly less than the dredging production 
rate. Additional barges and/or modification to offloading may be required to avoid 
delays if dredging production rate increases. 

Schedule: 

- Dredging is expected to resume Friday morning. 

Photos taken Thursday at the offloading facility are on the Parametrix ftp site. 

Page 24 of 59 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

. 

Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/23/05 

Sean/All, 

Gasco Field Update Friday 9/23/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Resumption of dredging at 0800. Estimated dredged yardage for the day was about 
500 cu yd. The barge onsite (the fourth, "Chetco") came back from Boardman 
approximately a third full to allow for mixing of drying reagent. Total volume of barge 
should allow for a full day of dredging on Monday. 

- Collection of field and laboratory samples subsequent to commencement of dredging. 
Reverse flows were observed at -0930, with NTU up to 8 in the "downstream" location. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

Issues Identified: 

Modification of offloading process is expected to occur over the weekend. Process will 
incorporate two side-by-side containers into which the dredge bucket will deposit 
material, and from which an excavator will transfer the material to trucks. The containers 
will be placed on 60-mil sheeting and a "spill plate" between the two containers is 
planned. 

Schedule: 

Total yardage removed is about 5000 cu yds. Modification of the transfer operations 
should result in quicker turnaround times for the barges return to Portland. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/26/05 

Sean/All, 

Gasco Field Update Monday 9/26/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Resumption of dredging at 0800. Revised yardage dredged Friday 9/23/05 is 700 cu 
yd. Barge onsite is likely to be filled Tuesday. 

- Dredging along shoreline produced a darker sheen and created substantially more sheen 
(see photos taken at 1337) 

- Collection of field and laboratory samples subsequent to commencement of dredging. 
NTU up to 17 in the downstream location. Excessive sheens and surfacing of "blebs" 
were observed in the morning at the upstream sampling location (-300 ft upstream, see 
photos taken .at 0924). Sheens did not appear to be related to activities within the 
containment area. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. Carbon filter portion of treatment system is 
clogged, requring maintenance and/or change out. 

- Bathymetry survey. 

- Observation of dredging along shoreline by archaeologist (AIN). No anomalies noted. 

- Inspection of silt curtain by divers. At approximately 1500 a tear along the A-B 
transect was spotted at the surface, and dredging was ceased immediately. Based on 
initial observation, the tear does not appear to extend to the bottom. Further inspection by 
divers will be completed, with resolution by Tuesday morning. The remainder of the silt 
curtain passed inspection. 

Issues Identified: 

- At I 150, Parametrix personnel spotted a distressed fish, and dredging was ceased 
immediately. Anchor notified the appropriate agency personnel. Authorization to 
proceed was obtained within an hour (from NMFS), but in the meantime an additional 8 
fish were collected (the first fish could not be retrieved). All fish were less than 2-3 
inches in length and appeared to be juvenile sunfish, with one crappie. Water samples 
from within the affected area were collected within an hour (DO & total sulfides). 

- Revisited dredging BMPs directly with Hickey personnel, indicating that "dunking" of 
bucket is not acceptable and that an alternative method should be employed (e.g., 
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Gasco Removal Action 
Oversight Report 

Parametrix, Inc. 

washing and containing wash water). Also re-indicated that operator should avoid any 
overfilling of dredge bucket, although Hickey indicated that there is some difficulty 
doing such with the material they are currently encountering. 

Schedule: 

The revised total yardage removed is about 6000 cu yds. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/27 /05 

Sean/All, 

Gasco Field Update - Tuesday 9/27/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Dredging at 1112 subsequent to silt curtain remedy (see below). Yardage dredged 
Monday 9/26/05 was 750 cu yd, according to Sevenson. Barge onsite is full. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 6 in the downstream location. Lab samples were collected at three locations, 
per revised regimen (2 downstream, and I upstream, 3 depths each). Lab samples were 
also collected at mid-depth inside and outside the silt curtain along the A-B transect. 
Eleven samples total. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. System functioning, although carbon filter 
will likely be saturated soon. 

- Bathymetry survey. 

- Observation of dredging by archaeologist (AIN), although shoreline dredging did not 
occur Tuesday. No anomalies noted. 

- Remedy of silt curtain tear by divers (see photos). Confirmatory inspection by divers 
indicated the tear is only at the surface (-1 foot) and does not extend down through the 
si It curtain material. Divers draped filter fabric over the tear and secured the fabric on the 
bottom with chain. Remedy appears effective and secure, but will be monitored closely. 

Issues Identified: 

Continued periodic exceedance of chronic and acute criteria at downstream sampling 
locations. Increased sampling has and will occur to further define background conditions 
and establish trends and/or extent of exceedances. 

Schedule: 

Barge onsite is full, and barge in Boardman is expected to arrive at the Gasco site 
Wednesday night. No dredging will occur on Wednesday, but is expected to resume 
Thursday morning. Total yardage dredged is near 7000 cu yds. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/28/05 

Seaf)./AII, 

Gasco Field Update - Wednesday 9/28/05 
Andrew Somes - Parametrix Field Staff (GASCO site) 
Ingmar Saul - Parametrix Field Staff (Transfer facility) 

Parametrix, Inc. 

No dredging performed Wednesday. Estimated yardage dredged Tuesday the 27th is 300 
cu yd. 

Activities Conducted: 

- Preparation of on-barge dredge material for transfer (mixing, tarping). 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Silt curtain tear remedy along A-B transect still appears secure. 

- Offloading activities continued to be conducted at the Port of Morrow. The modified 
offloading process appears to have increased the daily production rate substantially. 
Approximately 48 trucks were loaded on Tuesday, 30 trucks Wedsnesday. 

Issues Identified: 

Based on the influent/effluent samples collected from the treatment system, it appears 
that the carbon vessel is nearing its' effective capacity. EPA directed NWN to changeout 
the carbon vessel immediately. 

Schedule: 

Dredging expected to resume Thursday morning. 

No photos for Wednesday. Photos of modified offloading operations will be posted 
Friday. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/29/05 

Sean/All, 

*NOTE: New location of photos on FTP site (see below for links)* 

Gasco Field Update - Thursday 9/29/05 
Andrew Somes - Parametrix Field Staff (Gasco site) 
Ingmar Saul - Parametrix Staff (Transfer facility) 

Activities Conducted: 

Parametrix, Inc. 

- Dredging at 0835, with new barge in place. In addition to dredging in the center of the 
dredge prism, additional dredging along the shore occurred today (numerous photos 
available on ftp site). As previously noted, a thicker, darker sheen is apparent when 
dredging along shore. Additionally, moist areas along the cut face were visible, 
suggesting pockets of lighter fraction tar body/product. No large flow of product-like 
material was noted, although what appeared to be a small short-lived seep was evdident 
in the west cut face (photo 009 @ 1218 ). 

- Collection of pre-dredge lab samples at the three specified locations. Normal river flow 
at this hour ( -0730 - 0830). 

- Continued collection of field and laboratory samples subsequent to commencement of 
dredging, per revised regimen (2 downstream, and I upstream, 3 depths each). Lab 
samples were also collected at mid-depth inside and outsid_e the silt curtain along the A-B 
transect, near point B. Reverse flow conditions were observed in the afternoon. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. New carbon filter was not onsite as of 1745. 

- Bathymetry survey. 

- Observation of dredging along shoreline by archaeologist (AIN). No anomalies noted. 

Issues Identified: 

Continued exceedances of chronic and acute criteria. Additional BMPs directed this 
week include: changeout of carbon unit regulary on treatment system (expected to be 
completed 9/30/05), cleaning of dredge bucket over barge, and increased diver 
inspections on silt curtains. 

Schedule: 
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Gasco Removal Action 
Oversight Report 

Parametrix, Inc. 

Dredging appears to be on schedule. Modification of the transfer facility operations 
appears to have increased the turnaround of barges, which should limit future delys due 
to lack of barges. 

Pictures of todays activities located in a new location on the PMX FTP site. Follow the 
link: 

ftp://ftp.parametrix.com/Private/EPA/ 

Login: epa 
Password: environment 

OR you can use this link to automatically log you in ... 

ftp://epa:environment@ftp.parametrix.com/Private/EPA/ 

Page 31 of 59 



Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 9/30/05 

Sean/All, 

*NOTE: New location of photos on FTP site (see below for links)* 

Gasco Field Update - Friday 9/30/05 
Andrew Somes - Parametrix Field Staff (Gasco site) 

Activities Conducted: 

Parametrix, Inc. 

- Dredging at 1015, subsequent to installation of new, 2000-lb carbon unit ( original filter 
plugged/saturated and not passing water). Friday, Anchor was directed to install second 
unit as polishing vessel. Yardage dredged Thursday= 825 cu yd. Yardage Friday= -500 
cu yd. Dredging in center of dredge prism and along shore (see photos). Dredging 
ceased at 1430. 

- Continued collection of field and laboratory samples subsequent to commencement of 
dredging, per revised regimen (2 downstream, and I upstream, 3 depths each). Lab 
samples were also collected at mid-depth inside and outside the silt curtain along the A-B 
transect, near point B. Highest NTU reading in downstream location was 6. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of intluent and eftluent samples. 

- Observation of dredging along shoreline by archaeologist (AIN). No anomalies noted. 

Issues Identified: 

See schedule below. 

Schedule: 

Due to the multiple delays, including lack of available barges on Wednesday, dredging 
appears to be slightly behind schedule (approx. 8.5K cu yds removed of total 15K cu 
yds). However, the daily production rate is higher than expected, and with multiple 
moderate-volume days, dredging should be back on schedule. Modification of the 
transfer facility operations appears to have increased the turnaround of barges, which 
should limit future delays due to lack of barges. 

Pictures of todays activities located in a new location on the PMX FTP 
site. Follow the link: 

ftp://ftp.parametrix.com/Pri vate/EP A/ 

Login: epa 
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Gasco Removal Action 
Oversight Report 

Password: environment 

OR you can use this link to automatically log you in ... 

ftp://epa:environment@ftp.parametrix.com/Private/EPA/ 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/03/05 

Sean/All, 

Sorry for the delay in getting this out. 

*NOTE: New location of photos on FfP site (see below for links)* 

Gasco Field Update - Monday 10/03/05 
Andrew Somes - Parametrix Field Staff (Gasco site) 

Activities Conducted: 

Parametrix, Inc. 

- Dredging at 0945, subsequent to repositioning of barges and miscellaneous on-barge 
tasks. Dredging ceased at 1600. Estimated yardage Monday is 750 - 800 cu yd. 

- Continued collection of field and laboratory samples subsequent to commencement of 
dredging, per revised regimen (2 downstream, and I upstream, 3 depths each). Lab 
samples were also collected at mid-depth inside and outside the silt curtain along the A-B 
transect, near point B. Highest NTU reading in downstream location was I 0. Normal 
river flow during sample/reading collection. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. bisharge took place today with only one 
carbon unit in place, per approval. The second carbon unit arrived onsite at 1615 and will 
be in place Tuesday. 

· - Divers working on bed-load baffle, and adjusted filter fabric draped over small tear in 
silt curtain along A-B transect. 

- Observation of dredging along shoreline by archaeologist (AIN). No anomalies noted. 

- Visit to site by Ken Cameron (DEQ). Inspected shoreline cut face, and was shown 
additional tar deposits to the south. 

Issues Identified: 

No additional issues at this time. 

Schedule: 

The daily production rate continues to be high, but total volume removed appears to be 
slightly behind schedule due to numerous delays, as noted previously. Volume removed 
is near 9,000 cu yds. 
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Gasco Removal Action 
Oversight Report 

Pictures of todays activities located in a new location on the PMX FfP 
site. Follow the link: 

ftp://ftp.parametrix.com/Pri vate/EP A/ 

Login: epa 
Password: environment 

OR you can use this link to automatically log you in ... 

ftp://epa:environment@ftp.parametrix.com/Private/EPA/ 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/4/05 

Sean/All, 

*NOTE: New location of photos on FTP site (see below for links)* 

Gasco Field Update -Tuesday 10/04/05 
Andrew Somes - Parametrix Field Staff (Gasco site) 

Activities Conducted: 

Parametrix, Inc. 

- Dredging at 0900, and ceased at 1640. Approximately 1.5 hours worth of dredging 
today (20 mins, 40 mins, 35 mins) with hours in between. Arrival of new barge, 
departure of last barge, and repositioning of barges/equipment. 

- Pumping and discharge of transfer barge water with use of treatment system (both 
carbon units), and collection of influent and effluent samples. 

- Divers working on bed-load baffle. 

Issues Identified: 

No additional issues at this time. The treatment system is fully operational and has been 
modified to include several filtering steps, as well as two carbon treatment units in series. 

Schedule: 

The total volume dredged is about 9,500 cu yds of the 15,000 total, which appears to put 
the project a couple of days behind schedule, depending on production rate. Schedule 
called for completion of dredging by about Oct. 14th to allow for verification of final 
dredge volume, collection of post-dredge samples, and capping prior to close of the fish 
window on November I. · 

Pictures of todays activities located in a new location on the PMX FTP 
site. Follow the link: 

ftp://ftp.parametrix.com/Private/EPA/ 

Login: epa 
Password: environment 

OR you can use this link to automatically log you in ... 

ftp://epa:environment@ftp.parametrix.com/Pri vate/EP A/ 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/05/05 

Sean/All, 

Gasco Field Update - Wednesday 10/05/05 
Andrew Somes - Parametrix Field Staff (Gasco site) 

Activities Conducted: 

- Yardage dredged Tuesday was -300 cu yd. 

Parametrix, Inc. 

- Dredging commenced at 0900 and ceased at l 730, with approximately 2.5 hours pause 
throughout the day. Barge onsite will likely be full Thurdsday am. Next barge is expected 
Friday am. 

- Continued collection of field and laboratory samples subsequent to commencement of 
dredging, per revised regimen. Lab samples were also collected at mid-depth inside and 
outside the silt curtain along the A-B transect, near point B. Highest NTU reading in 
downstream location was 12, but was observed immediately following re-activating the 
bubble curtain to full force (after short temporary throttle down), which contributes to 
turbidity. Subsequent NTU readings were less. Three sets of data collected, with reverse 
flow observed during the latter two. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Divers completed deployment of bed-load baffle. 

- Observation of dredging by archaeologist (AIN). No anomalies noted. 

Issues Identified: 

No new issues at this time. 

Schedule: 

It is expected that dredging will occur only partial day Thursday due to near-full barge. 

Pictures of todays activities located in a new location on the PMX FTP 
site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/06/05 

Sean/All, 

Gasco Field Update -Thursday 10/06/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Yardage dredged Wednesday was - 730 cu yd. Total yardage· to date is l0,455 cu yds. 

- Dredging commenced at 0830 and ceased at 1220 (- I .5 hours dredging total). 
Dredging consited of fine-grading based on bathymetry data obtained Wednesday 
evening. Inner removal area is complete, except for additional tar-body outside dredge 
prism (see Schedule below). Barge onsite is full and departed site at 1530. Next barge is 
expected onsite Sunday. 

- Continued collection of field and laboratory samples subsequent to commencement of 
dredging, per revised regimen. Lab samples were also collected at mid-depth inside and 
outside the silt curtain along the A-B transect, near point B. No NTU exceedances. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Divers anchoring bed-load baffle, and re-securing silt curtain to anchor along the D-E 
transect at southernmost reach of inner containment area (curtain was dislodged by 
tugboat wash). *Note omission from Wednesday: Divers deployed additional permeable 
silt curtain in front of existing curtain due to discovery of two small tears along the A-B 
transect durin'g inspection Wednesday morning. Deployment appears secure and 
effective, but will be monitored closely. 

- Observation of dredging by archaeologist (AIN). No anomalies noted. 

- Bathymetry survey. 

Issues Identified: 

As requested by DEQ/EPA, approximately 20 cu yds of tar material outside dredge prism 
will be removed on Friday morning. Material will be stored on transfer barge until next 
haul barge is onsite. Thursday dredging of this area could not be completed due to 
position of dredge and low water level precluding movement. 

A tanker to be onsite Sunday may impact anticipated schedule (see below) 

Schedule: 
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Gasco Removal Action 
Oversight Report 

Parametrix, Inc. 

Based on preliminary bathymetry data, the inner dredge area is complete. I 0,455 cubic 
yards dredged to date. Approxinately 5,000 yards left in outer area. 

Scheduled activities for Friday and Saturday include setting up outer containment area 
and site maintenance. 

According to latest information provided by terminal personnel, a fueling tanker is 
expected onsite at 3 am Sunday. The tanker is anticipated to be onsite for 18 hours, 
impacting deployment of partial-length silt curtain, and recommencement of dredging. 
Current estimate for next dredging is first thing Tuesday morning, or possibly late 
Monday. 

No pictures of todays activities. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/07/05 

Sean/All, 

Gasco Field Update - Friday 10/07/05 
Andrew Somes - Parametrix Field Staff 

- Yardage dredged Thursday was -160 cu yd. 

Activities Conducted: 

Parametrix, Inc. 

- Dredging Friday consisted of removing additional tar body outside the dredge prism 
(-35 yd) per EPA/DEQ direction. Activity took 25 minutes. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Divers working on bed-load baffle and partial length silt curtain. Additional silt-curtain 
deployments are secure. 

- Observation of dredging by archaeologist (AIN). No anomalies noted. 

Issues Identified: 

NW Natural currently researching availability of organoclay and/or carbon mats to 
deploy along the cut face of the shoreline. This direction given by EPA after 
seeps/significant sheening observed in cut face. Mats to be placed under capping 
material. 

NW Natural and EPA currently evaluating procedures for removing the inner 
containment silt curtains, such that releases will be minimized. Outer containment area 
will be in place prior to removal of inner silt curtains. 

Schedule: 

Inner dredge prism area is complete. Continued set up of outer containment area 
Saturday/Sunday. Tanker expected Sunday, which will preclude any dredging and final 
outer containment set up. Dredging expected to occur late Monday or Tuesday morning. 

Pictures of todays activities located in a new location on the PMX FTP 
site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/8/05 & 10/09/05 

Sean/AH, 

Gasco Field Update - Saturday .10/08/05 & Sunday 10/9/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted Saturday: 

Parametrix, Inc. 

- Fine-grade dredging, consisting of approximately 40 yds, for -35 minutes. Dredging 
conducted based on bathymetry data from Friday I 0-7-05. All containment (e.g., 
sorbents) in-place during dredging. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Divers working on partial length silt curtain/baffle along C-D transect. 

Activities Conducted Sunday: 

- Divers working on partial length silt curtain/baffle along C-D transect. 

- Sorbents in place and all containment secure. 

Issues Identified: 

See field update for Friday 10/7 /05 emai I 

Schedule: 

Inner dredge prism area is complete (approx. I 0,500 cu yds removed). Dredging in outer 
removal area expected to oecur late Monday or Tuesday morning. 

Pictures of the weekends activities located on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/10/05 

Sean/All, 

Gasco Field Update - Monday 10/10/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Divers completed deployment of partial length silt curtain/baffle along C-0 transect. 
In order to connect the partial-length silt curtain, brackets at points Band Eon the inner 
silt-:curtain were disconnected allowing the full length silt curtain to "billow" at both 
points. This allowed for slow pass through of river water through Monday night. 

- Arrival and set-up of a second "back-up" barge water treatment system (complete), and 
a 5th carbon vessel. 

Issues Identified: 

Past due water quality samples are expected to be received on Tuesday. 

Schedule: 

The inner silt curtain will be further removed in stages Tuesday morning, with dredging 
potentially commencing Tuesday afternoon or Wednesday morning. 

No photos for Monday 10/10/05. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/12/05 

Sean/All, 

Gasco Field Update - Tuesday I 0/1 1/05 and Wednesday I 0/ 12/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted Tuesday: 

Parametrix,- Inc. 

- Repositioning of barges, debris (piles, wood) handling, and miscellaneous equipment 
tasks. 

- Divers made final connections on partial-length silt curtain at points Band E, and 
disconnected inner silt curtain anchors and removed _sections of the curtain. 

- Collection of early morning background field and lab water quality samples, and 
collection of a second set I to 1.5 hours after first portion of silt curtain removed. 

Activities Conducted Wednesday: 

- Dredging commenced at 1130. Approximately 3.5 hours dredging throughout the day. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 8 in the downstream location. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

Issues Identified: 

Bubble curtain was causing billowing of outer containment silt curtain and potential 
compromising of integrity of silt curtain. After discussion with EPA, the bubble curtain 
was turned off. 

Latest water quality results indicated that acute exceedences were seen at 400 feet 
downstream. EPA directed samples to be collected 600 feet downstream to try and 
define the extent of exceedences. 

Schedule: 

Latest projection for finishing dredging is the 17th or 18th. Barge in Boardman should be 
onsite before current barge is full. Dredging this weekend likely. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/13/05 

Sean/All, 

Gasco Field Update - Thursday 10/13/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Dredging commenced at -0800, and ceased at -1800, with about 1.5 hours pause in 
between (bathymetry survey). Yardage dredged Wednesday about 650 yds. Yardage 
dredged Thursday about I 040 yds. 

- Wednesday dredging in the morning utilized the environmental bucket, which has been 
working well. Wednesday afternoon, as well as Thursday dredging, utilized conventional 
bucketdue to material encountered. Continued dredging will swap back and forth 
between environmental and conventional buckets dependent on the feasibility of the 
material encountered. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 4 in the "downstream" location (reverse flow/slack tide observed during the 
latter 2 of 3 readings). Samples/readings collected at the 600' downstream location, per 
request by EPA, as was the case Wednesday. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. Anchor indicated the effluent sample was 
collected from the I st carbon filter since the 2nd filter was being changed out at the time 
of sample collection. 

- Bathymetry survey. 

- Divers inspecting and fine-tuning curtain. 

Issues Identified: 

Bubble curtain still turned off. Will likely start dismantling system soon. 

With very-low tide in AM today, the southern edge of the dredge prism along the shore 
was more visible, exposing the tar body remaining in this location after the additional 
yardage was dredged (see photo taken at 1210). 

Schedule: Total yardage removed is about 12, I 00 yds. Latest projection for finishing 
dredging is the 17th. Barge in Boardman should be onsite before current barge is full. 
Dredging this weekend is likely. 

Pictures of todays activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/14/05 

Sean/All, 

Gasco Field Update - Friday I 0/14/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Dredging commenced at - I 000, with about 1.5 hours total dredge time for the day. 
Yardage dredged Friday -255 cu yd. Barge onsite at beginning of day was filled and 
switched out with final barge at -1700. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 4 in the "downstream" location. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Observation of site activities by EI representative. 

Issues Identified: 

A relatively large gap was observed in the outer silt curtain at the location of the 
contractor door. Based on observations it appears that because of the way it is anchored 
(or lack of anchoring), the contractor door billows or floats when reverse flow is 
observed (see pictures with reverse and normal flow). Contractor was to add chain 
weight to curtains and attempt to tie curtain ancl contractor door together to prevent 
separation. 

Schedule: 

Total dredge amount is about 12,500 yards. Dredging to be complete by Monday. 

Pictures of Fridays activities are on the PMX FfP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/15/05 & 10/16/05 

Sean/All, 

Gasco Field Update - Saturday I 0/ 15/05 and Sunday I0/16/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted Saturday: 

Parametrix, Inc. 

- Dredging commenced at -0810, and ceased -1800. Yardage dredged Saturday = 950 
cu yd. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 8 in the "downstream" location (during reverse flow). 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Bathymetry survey. 

Activities Conducted Sunday: 

- Dredging commenced at -0800, and ceased -1300. Dredging complete pending 
confirmatory bathymetry survey Monday morning. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 8 in the downstream location. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

· Schedule: 

- Comfirmatory bathymetry survey Monday morning, with 3rd party bathymetry survey 
Tuesday. Capping expected to commence Wednesday. 

Pictures of the weekends activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/17/05 

Sean/All, 

Gasco Field Update - Monday I 0/17/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted Saturday: 

Parametrix, Inc. 

- Dredging commenced at -0830, and ceased -0945, then I bucket dredged at I 030. 
Results of afternoon bathymetry survey resulted in more dredging at 1715 until -1900 
(dark). 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
NTU up to 11 in the downstream location (I' above mudline sample). Both events were 
during normal flow conditions. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Bathymetry survey. 

- Attempt at retrieving sediment stakes at 1600; the diver (RSS) was unable to locate the 
first stake and the rope running between stakes, with lack of daylight hours to proceed 
with second attempt. A second attempt is expected Tuesday afternoon. Diver noted a few 

. "spud holes"(from barge spuds) in the area of stake deployment, suggesting "spudding" 
may have impacted the stakes/rope. 

Issues: 

Contractor added additional weights to the contractor gate curtain, and they are 
apparently effective at keeping curtain in place (no billowing, visible gap). See attached 
picture, taken during reverse flow conditions (same conditions when original problem 
was observed). 

Schedule: 

- Third-party comfirrnatory bathymetry survey Tuesday morning, with additional 
dredging, if needed. Sediment grab samples to be collected in the afternoon once 
dredging is I 00% complete. Capping of the dredge prism is expected to commence 
Wednesday afternoon or Thursday morning, which will take l to 2 days. At that time, 
removal of the outer containment will start and then capping of fringe areas. 

No photos for Monday the 17th. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/18/05 

Sean/All, 

Gasco Field Update - Tuesday I 0/ 18/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Dredging (to remove high spots based on bathymetry data) commenced at -0715, 
continuing intermittently until -1105. Fifty to sixty yards dredged Tuesday. 

- Collection of field and laboratory samples subsequent to commencement of dredging: 
no exceedances of field parameters. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Third-party bathymetry survey of entire inner containment area. EPA review of data is 
expected Wednesday. 

- Collection of 2 sediment grap samples (PD06, PD 12). Both samples exhibited strong 
petroleum odors and visual contamination (see photos). However, the visual 
contamination in sample PD06 appeared to be surficial (-lcm in depth). PD 12 was 
visually contaminated throughout, with evidence of liquid fraction. 

- Dismantling of onshore bubble-curtain equipment (compressors, etc.) 

Issues: 

- Second attempt at retrieving sediment stakes; again, the diver (RSS) was unable to 
locate the stake or the rope running between stakes. Diver again noted spud holes in the 
area. Without this data, EPA will likely require fringe cap to extend to the outer 
containment area and bedload baffle. 

Schedule: 

- Remaining sediment grab samples to be collected Wednesday am/pm. Capping of the 
dredge prism is expected to commence Thursday morning, which will take I to 2 days. 
Upon completion of that task, removal of the outer containment will start and then 
capping of fringe areas. 

Points of interest: 

Located on the ftp site are a few photos taken in the derrick cabin, showing the layout and 
the computer GPS software used to locate the bucket and "mark" bucket dredge points. In 

Page 48 of 59 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gasco Removal Action 
Oversight Report 

Parametrix, Inc. 

the photo of the computer screen, the blue X in a circle signifies the position of the 
bucket, and the red X'es mark points from where buckets of dredge material were 
removed. The areas outlined in black are "high spots" based on Monday's bathymetry. 
Hence the red Xes in these areas. 

Photos of site activities are located on the Parametrix ftp site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/19/05 

Sean/All, 
Gasco Field Update - Wednesday 10/19/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Final grade dredging commencing at -0900, and proceeding intermittently ( 1-2 buckets 
at a time) until -1040. Material was dredged from areas specified by EPA based on 3rd 
party bathymetry data (from around the pylon offset and from the flat area of the dredge 
prism), totalling approximately 75 cu yds. Verification of final depths was performed 
using a lead line at dredge point, and factoring tide guage readings in determination of 
final depth. Final approval by EPA expected Thursday morning. 

- Collection of remaining sediment grab samples, and collection of new samples for 
points PD06 and PD 12 due to additional dredging, with associated QC samples. 

- Pumping and discharge of transfer barge water with use of treatment system, and 
collection of influent and effluent samples. 

- Adjustment and maintenance of inner containment by divers, and cutting of bubble 
curtain pipe into sections. 

- Departure of final haul barge and material barge, and arrival of flat barges onto which 
containment material and bubble curtain pipe will be loaded .. The capping material 
barge was expected towards the end of the day. 

- Disassembly of all onshore bubble curtain equipment. 

Issues Identified: 

Based on EPA requirement that fringe cap must extend to outer containment, field work 
will likely require extension of approximately 4-5 days beyond fish window. NMFS 
expected to approve this modification. 

Schedule: 

Capping expected to commence Thursday morning. 

Page 50 of 59 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/20/05 

Sean/All, 
Gasco Field Update -Thursday 10/20/05 
Andrew Somes - Parametrix Field Staff 

Total yardage dredged= 14,900 cu yd. 

Activities Conducted: 

Parametrix, Inc. 

- Arrival of capping material barge, and positioning within the inner containment area. 

- Initiation of the capping process at 1200, continuing until -1700. Capping material 
placement started at the "toe" of the dredge prism (bottom of slope) and progressed 
towards the shore. The thickness of the first layer of material was initially monitored with 
use of lead line (as shown in photos) to confirm desired application rate. A bathymetry 
survey is planned for Friday am. As may be discernible in the photos, the process 
contributes to turbidity. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. The highest downstream turbidity reading was 19 NTU at I foot off the 
bottom. A turbidy reading subsequently collected closer to the containment area (- 50 
from oil boom/skirt) was 13 NTU, at the bottom depth. 

- Disassembly of barge water treatment system. 

- Adjustment and maintenance of inner containment by divers. 

Pictures of site activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/21/05 

Sean/All, 

Gasco Field Update - Friday I0/21/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued placing of the pilot cap from -0800 to 1140. Second barge of capping 
material (pilot & fringe) arrived -1300 with capping continuing from 1420 until 
completion of the pilot cap at 1455. 

- A bathymetry survey was performed following placement of the pilot cap which 
showed some low areas (4" in some places), but that most of the slope received at least 
12" of material. The bathymetry survey was augmented by having the divers conduct a 
manual grid survey of capping material depths (-1 O' by 20' grids). The divers 
measurements corrobortated the bathymetry survey. Lead line measurements were also 
utilized in ascertaining grade. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. The highest downstream turbidity readings typically range in the high 
teens. 

- Additional disassembly of the bubble curtain piping. 

- Adjustment and maintenance of inner containment by divers. 

- Visit to site by EI representative, once in the am and once in the pm. 

Issues: 

None at this time. 

Schedule: 

Low lying areas within the pilot cap will be filled Saturday morning based on the 
bathymetry survey from Friday afternoon. Placement of fringe cap material along the 
shoreline cut-face is planned for Saturday in preparation for placing the clay mat on 
Sunday. Initial removal of portions of the silt curtain/baffle is also planned Saturday, 
continuing Sunday. 

Pictures of site activities are on the PMX FTP site. 
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Gasco Removal Action 
Oversight Report 

Daily E~mail Update: 10/22/05 & 10/23/05 

Sean/All, 

Gasco Field Update - Saturday I 0/22/05 and Sunday I 0/23/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted Saturday: 

Parametrix, Inc. 

- Continued placment of pilot cap material (in low areas), and commencement of fringe 
material placement along shore in preparation of clay mat placement. As per EPA 
request, efforts were made during placement of the fringe material along the cut face such 
that there would be a bucket-wide swath of exposed sediment (or at least thinner layers of 
capping material) running the length of the cut-face at the leading edge of the clay mat. It 
is anticipated that this would allow the leading edge of the clay mat to come in contact 
with sediment, thus keying it into the sediments. 

A bathymetry survey was performed following placement of the pilot cap which 
showed all the slope covered with at least 12" of capping material. Material appears to 
have accumulated in some areas due to sloughing, resulting in thicker areas within the 
pilot cap. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping. Highest downstream turbidity readings typically range in the high teens. 

- Removal of the downstream leg of the silt curtain, and pieces of the bubble curtain. 

Activities Conducted Sunday: 

- Additional placement of fringe material along shore and grading of the cut-face in 
preparation of clay mat placement (see photos). There is substantially less sheen being 
produced during the capping process than previously observed (see photos showing 
sorbent). 

- Placement of the clay mat along the cut -face. The process went smoothly and quickly 
and involed placing two 75-foot rolls of 15'-wide mat. The upper edge of the mats were 
placed at elevations exceeding those of any visually con~aminated material along the cut­
face, and the ends of the mat overlaped by about 3 feet (manufacturer requires I foot). 
The mats were anchored with stakes (completed by diver, note surfacing bubbles in 
photos), sand bags and angular boulders, and then overlain with fringe material. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. The highest downstream turbidity readings ranged in the teens. 

Issues: None at this time 
Photos of site activities are on the Paramaterix ftp site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/24/05 

Sean/All, 

Gasco Field Update - Monday 10/24/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued placment of fringe cap material, along the shore and in the western area of 
the inner containment. 

- Bathymetry survey. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. Turbidity readings were lower than in previous days. 

- Continued removal of the silt curtain, bed-load baffle and bubble curtain. 

Issues: 

None at this time. 

Schedule: 

Continued capping. Additional armor material being placed I 0/25 and I 0/26. Fringe 
capping to continue likely through Nov. 5th. 

Photos of site activities are on the Parametrix ftp site 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/25/05 

Sean/All, 

Gasco Field Update - Tuesday I 0/25/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

Parametrix, Inc. 

- Continued placment of fringe cap material and armor material along the shore, and 
armor material in the dredge prism. 

- Bathymetry survey. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. Turbidity readings were lower than in previous days. 

- Completion of silt curtain, bed-load baffle and bubble curtain removal . 

Issues: 

None at this time. 

Schedule: 

Continued capping. Armour material being placed I 0/26 with fringe capping likely to 
continue through Nov. 5th. 

Photos of site activities are on the Paramaterix ftp site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/26/05 

Sean/ All, 

Gasco Field Update - Wednesday 10/26/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Continued placment of fringe cap and armor material. 

- Bathymetry survey. 

Parametrix, Inc. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. Turbidity readings were low. 

Issues: 

None at this time. 

Schedule: 

Capping estimated to continue through the weekend and possible completion by Sunday 
October 30th. Independent bathymetry survey to be completed Monday 3 I st. 

Photos of site activities are on the Paramaterix ftp site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/27 /05 & 10/28/05 

Sean/All, 

Gasco Field Update -Thursday 10/27/05 and Friday 10/28/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Continued placment of fringe cap. 

- Bathymetry survey. 

Parametrix, Inc. 

- Collection of field and lab water quality samples subsequent to commencement of 
capping process. 

Issues: 

None at this time. 

Schedule: 

Capping estimated to continue through the weekend and possible completion by Sunday 
October 30th. Independent bathymetry survey to be completed Monday 31st. 

Photos of site activities are on the Parametrix ftp site. . 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 10/31/05 

Sean/All, 

Gasco Field Update - Monday 10/31/05 
Andrew Somes - Parametrix Field Staff 

Activities Conducted: 

- Third-party bathymetry survey. 

Issues: 

None at this time. 

Schedule: 

Complete, pending review of bathymetry survey. 

Photos of site activities are on the Parametrix ftp site. 
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Gasco Removal Action 
Oversight Report 

Daily E-mail Update: 11/10/05 & 11/11/05 

Sean/All, 

Parametrix, Inc. 

Activities at the Gasco transfer facility at the Port of Morrow have generally been 
completed. All dredged material has been offloaded and transferred to Arlington. All 
barges and containers have been decontaminated and the transfer facility has been 
dismantled and demobilized. Parametrix field staff observed demobilization activities 
last Thursday and Friday and observations are below. 

Gasco Field Update -Thursday 11/10/05 and Friday 11/11/05 
Andrew Somes - Parametrix Field Staff, Transfer Facility 

Activities Conducted Thursday: 

- Demobilization of transfer facility. Tasks included decontamination of equipment 
(dredge bucket, loader, excavator, etc.) with steam cleaners, loading and hauling of final 
dredge material debris from site, removal and hauling of top soil in loading area, and 
pumping and hauling of baker tank and decontamination water. Steam cleaning of 
equipment was done in the barge with accumulated waste water contained and removed 
via vacuum truck. 

Activities Conducted Friday: 

- Continued demobilization of transfer facility, including loading and hauling of 
containment area debris (visqueen, logs, etc), steam cleaning of equipment, final grading 
and equipment loading. 

- Collection of surface soil samples, in locations from where samples were collected at 
onset of project (west of loading area, and near exit). 

Issues: 

None at this time. Parametrix did not observe any areas of obvious visual contamination 
after the site had been cleaned and graded. 

Photos of site activities are on the Paramatrix ftp site. 
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I 
Table 3 

I 
I 

Dredging Elutrate Test (ORET) Analytical Summary 

Location ID J Relevant I RAA-03 RAA-11 RAA-11 I RA~-p 
Sample Date f AcuteWater 7/21/2004 7/22/20'04 7/22/2004_ 7/20/2004 

Depth Interval I Quality s:i3 ft 2'4 ft 4-13 ft I 9-11 ft 
Sediment Zone Units Criteria Vlsuillv Cont. Tar Bodv Visual Iv Cont. I Tar Bodv 

~:::~~i~li:~~~~~~~~~~sT;~!::~:;fJ -------- -----~~ ·--------~e:-----i- ~~ f-----~:s -
----------·----------.....- --- --- -- ---- .. _______ -· -----·---· ---------'--··-------..l-----·------
Conventlonals 

I 
I 
I 

-Cyanide-~~=--=-=-=--=- mgil_ ~ -~-0.022 ·:_-_: r=_-- 0 01-U -=- . r~=-= 0.01--===L·- 0.01U ~=r- 0.01 --~-=-
Metals 

~ii1:~g;~oo,=- j ~~r .. =:,~J., ~t==~i ~¥~,~J., ~~ ,I,~ 
Copper (dissolved) µgn 13 _ 13.1 , 1.66 2.27 1.06 -~:~:~£~r~~) --==~~= ~-r ---H-~-~ =i!-*~---~:H =- ~ -=----.:~ ~:~;--~- - - ~:~ -~~ 
Nickel (dissolved) ~ 470 E 0.7 :J"· 1.2 ~ 1.4 ·- 1.2 
Nickel(total) -------~~ _ 470 __ 1= ____ 4.4 __ =

1 
___ 1.9 __________ 2.1 --r _ 2.1 __ _ 

_ !~:~~ted) _____ :_-~--- :;~--- ___ 1~:5 ____ ___ !:~ ____ -- _::~--- __ ::~ __ 

I 
I 

Total Petroleum Hydrocarbons (T~H) 

TPH - Diesel Range ·-·--1·-µg/l ---- - ·-F -430 z ± 17000 z .:-::r-=. 240 J=t·- 13000 z -
__ TPH - Residual Range _ --·· µg/1 _ - ____ 280 J _ __ 400 J - -=1=-:_:__ 99 J ___ 790 Z __ _ 

~~r:!!':Y~atile ~rg_a_~ ~~~pounds (SVOC) _ __ ···---________ ------·--

: :;:~;~~:~~~~~:~:ne __ ~]L--- 2~0---- -- ~:;~~ --t! ---~- ---~-~t ~~ -
1,3-Dlchlorobenzene µg/1 630 0.20 U _ 3.9 U 0.20 U 3.9 U 

~(4-Dichlorobenzene µg/1 180 --~- 0.20 U · 3.9 U · --~-·0.20 U ---- 3.9 U 
2,4.5-Trtchlorophenol µgn - - >-- 0.48 U 9.6 U -0.48 U ! 9.6 U 

:J.4,6-Tnchlon)phenol _ _!!g/1- --:~=~---·- -~--·--is-u ~ 0.48 l! ____ ~ __ __:s.6 u-:= 

I 
2,4-Dichlorophenol µg/1 2,020 0.48 U 9.6 U 0.48 U 48 U 

-~lmethyipheno-1 ---·- --µg/1 - 2,120 . 2.0 U 14 J 2.0 U ~oou----
2,4-Dlnitrophenol µg/1 - 3.9 U 77 U - 3.9 U - 77 U 
2,4-Dinltrotoluene µg/1 330 0.20 u·- 3.9 U -0 20 U ·- -3.9 U 

=· 2.6.pinltrotol~ene~------µg;f·- -· ---~--=-=-=- 0.20 U __ -~-9 U 0.20 U 3~_ 

I 
I 
I 

2-Chloronaphthalene µg/1 - _____ 0.20U 3.9U ____ L_0.20U ----~U ___ _ 
2-Chlorophenol µg/1 4.380 0.48 U 9.6 U 0.48 U 9.6 U 
2-Methylnaphthalene .. --_:::·µJpl ------o:030T-~i~__:~- 0.050J -11o--· 
2-Methylphenol µg/1 230 0.48 U 3.3 J 0.48 U 1.8 J 
2-Nitroanillne · ·µg/1 ----_:--· 0.20U -3.9U ___ --0.20U ·--~-
2-Nitrophenol -~ - 0.48 U ·---,-~6~ ---OABU--- 48 U ----3.:i~~fcline==11~--_:-· -~ 2.0 u _ 39 u __ _ 2.0 u _·=:-39U-

~Ni1roani11ne ________ µg/1 I -=---- 0.96 u _ 20 U 0.96 u ____ 2~o~u~ __ 
1 

4,6-Dinitro-2-melhylphenol µg/1 I - 2.0 U 39 U ' 2.0 U 39 U 
.. 4-Bromopheny_le_henylelher ·µg'7!1_ - --~~-- -a.s3e=___:~---3.9ll-

4-Chloro-3-melhylphenol µg/1 30 0.057 J 9 .6 U 0.076 J 48 U 
4-Chloroanillne µg/1 >- - 0.20 tJ 3.9 U 0.20 U 20 U 

~hlorophenyl-phenylelher _ µ~~---=---.:__-=>-- 0.20 _l,I__ _ _____ 3.9 U _...:_:_ __ _JJ_1._0_U __ ~_ 3.9 U 

I 
-~~i~:~~~~;'

1 -----1-::~f---_;____::_-::_c-_ ~:::~ - c---·---·?-~~--~----~:::~ "--··2~~ 
4-Nilrophenol =t µg/1 230 2.0 U 39 U 2.0 U 39 U 
Acenaphlhene ·--- · µg/1 1,700 84 ~-~50-------6.7--~-«o-·--
Acenaphthylen-;;------- µg/1 1.7 390 0.48 140 

-Anthracene ~µg/1·- 13 0.12 J - 41 - 1.2 e- 58 --
-- -----'--- -- -----------·- ·- ---------

I 
~~J!lnlhracene ____ µg/1 0.49 0.78 4.8 0.76 . 19 _ 
__!3enzo(a)pyre~e ~- 0.24 0.55 4.6 · 1. 24 

Benzo(b)fluoranthene µg/1 0.61 4.5 1 22 
Benzo(g,h,l)perylene µg/1 - - - .. ··-- ·-·--0311 ___ --- -·-3j1:f· - ---~->-- ~-

~!!!:1.zo(k)fluoranthene µg/1 -----=--- 0.21 1 :4 J 0.39 __ -=---~-
I 

Benzoic acid .. -~ ___ z~.-f---1..:~ __ ,__2_6J:!__ __ ,__~_J __ +--- 480 .!:!___ __ _ 
Benzyl alcohol µg/1 150 4.8 U 96 U 4.8 U 96 U 

~(2-Chioroe~xyjme~- µg/1 ·- 0.20 u 3.9 u ~---oTo-u---·-2ou __ _ 
bls(2-Chloroethyl)ether --~ ----·::-·- --0-.20U- - 3.9 U 0.20 U ·--3~--

bls(2-chloroisopropyl)ether -~·~ ---=-·--020-i:,- ---:i"."9u--· 0.20 u __ -~-

I 
~-Ethylhexyl)phthalate . _!!911 ___ 27_______ __ 2.0 U ____ 39 U 2.0 U ______ 39 U ___ _ 
>-Butylb~nzylphthaJ~~- µg/1 __ 0.028 J ~-'-~ _ __(l.027 J __ -----~--

Chrysene µg/1 -· 0.81 7.4 2.1 24 
Dibenzo(a,h)anlhracene "'µgt! ---- ~~:037 J ____ ;~~-- 0.086 J ---m--
Dibenzofura~_ ygtt __ -~-- 0.044 J 23 0.072 J 28 __ 

I 
I 

Diethylphthalate µg/1 1800 0.27 3.9 U o.52 3.9 u 
-"oimethylphlhalate -=~~~-:-· 0.20 u 3.9 u 0.20 u ·- ---:f.il u -= 

01-n-butylphthalate µg/1 190 0.091 J 3.9 U 0.15 J 3.9 U 
01-n-oc~hthalate ~ I 0.39 u 7.7 U 0.39 u ··=-1.-=-1~u,----• 

f-::=~~hene _______ ~~ _ · _3,i~o -{-~~--=-- __ 
1
s
3
~ 

0
~332 

!!~ 
Hexach!orobenzene · ~~ ·- 0.20 U 3.9 U --~-QWU-· 3.9 U 

Draft Engineering Evaluation/Cost Analysis May 2005 
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Table 3 
Dredging Elutrate Test (DRET) Analytical Summary 

Location ID I Relevant I RAA-03 RAA-11 RAA-11 I RAA-13 
Sample Date I Acute V11ater I 7/21/20~4 7/2U20.04 7/22/2004 7/20/2004 

Depth ll)terval Quality 5-13 ft ·1 . 2-4 ft 4-13 ft I 9-11 ft 
Sediment Zone Units i Criteria I Vlsuall'v Cont Tar Bodv Vlsuallv Cont Tar Bodv 

~ ~:::~:~~:~;:~~diene __ ~_~E t -:~o -~---H~~---, --- ~~~ ---H~g-l---~~ _­
.~TE;:;·:-~ _;~E ~ :il~ ~:z:~ -= -it~ --~:~Ft;i~-~ 

~~=~"!:'0,1- :: ~~•!:: t:~ ~- -f;[ -:c~~ ~t~:c:~ -
~~~~~:·~'~=--1 ~~: _"~± ~~; .t -~~ _ ~ ~'F$ ~~ ~ 
Volatile Organic Compounds (VOCs) 

1,1,1-Trichloroethane --~L 200 _[_ a.sou _ - ___ o.sou _______ 0.50U o.50U ~ 
._. .. 1.1.2.2-Tetrachloroethane ____ ~~I- 2.100 _ 0.50U ___ o.so_u ______ a.sou ___ ._ o.50U __ 

1.1.2· Trichloroethane µg/1 I 5,200 0.50 U 0.50 U 0.50 U 0.50 U 
__ 1,1,2-Trichlorotrlfluoroethane _ µgll._i - _____ 0.50 U --~ 0.5-0 U ... --- --0.50 U __ 0.50 U _ 

~DJchloroethane _____ +~1--- 830 --1----0·~-<--.2:.._~_ ... ~~--'- --~:¥---1:!... __ _ 
1,1-Dichloroethene µg/1 450 0.50 U 0.50 U 0.50 U 0.50 U 
1.2.3-Trichlorobenzene µg/1 ·- - 2.0 U ~- 2.0 U ·· - ·· 2.0 U · 2.0 U .... 

1.2,4-Trichlorobenzene .. ____ µg/1 ~ 700~-=I-- _?~--~-2il~--=2.0U-, -~--~: 
_ 1,2-Dibromo-3-Chloropropane __ ,....H.!l!!._~ -- 2.0U _____ 2.0..l:!__ ______ 2.0l!.____, t= 2.0U 

1,2-Dlchlorobenzene µg/1 260 0.50 U 0.50 U 0.50 U 0.50 U 
1,2-Dlchloroethane ~- 6,600~:_ 0.50 U 0.50U ::::__o.50.Q_ __ '----~~ 
1,2-Dichloropropane _ _ µg/1 23,000 0.50 U 0.50 U 0.50 U 0.50 U 
1,3-Dichlorobenzene -- -·. -µg/1-- 630 0.50 U --0:-so_U_ 0.50 U 0.50 U 

1.4-Dlchlorobenzene µg/1 180- a.sou --~ ~~..!:!._ __ -~~u_: __Q~---
2-Butanone (MEKl_ ____ ~ -~ 240,000 __ -~l,)~29J:!__ _ 20 U _ 20 U 
2-Hexanone µg/1 1,600 20 U 20 U 20 U 20 U 

4-Methyl-2-pentanone (M~~ ygll_ 2,200 --20LJ- - ·- __ 20_U ___ =-:..__2~ U -'- 20 U _ 

__!>,~tone _________ e-~- 24 _ --~- 25 8.4J __ 
Benzene µg/1 2,300 0.50 U 810 0.26 J 220 
Bromochloromethane µg/1 0.50 U OSO_U__ 0.50 U 0.50 U 
Bromodlchloromethane µg/1 0.50 U ·- 0.50 U - ------cl:-5~ 0.50 U -

- -Bromoform - µg/1-· --------- -· 0.50 U ·-- - 0.50 U --· 0.50 U 0.50 U 
-Bromomethane______ µg/1 ---- 0.50 U ~-50 U - . 0.50 U 0.50 U 

Carbon disulfide µg/1 17 O.SOU ~o~---------0:Sou-- --0.SOU .. 
Carbon tetrachloride µg/1 180 0.50 U 0.50 U ------cl:-50 U 0.50 U 

'--ch1orobenzene µg11 1.100 - ---·o:so_u __ --o.so--a-- --t.so u o.3s J 
Chloroethane µg/1 -- -Cl.SO U 0.50 U---· 0.50 U 0.50 U 
Chloroform------ .. ~ 490 ----o.sou·---~O.SOU- --D.50 U 0.50 U 

Chloromethane µgn 0.50 U 0.50 U · 1---0.50 U 0.50 U 
cis-1,2-Dichloroethene µg/1 •• 0.50 U 0.50 U 0.50 U 0.50 U 
cis-1,3-Dichloropropene µg/1 s:000- 0.50 U ~ 0.50 U 0.50 U 0.50 U 
Cyclohexane -jjgii-- ----::-"-~-c:::-:To U 1.0 U 1.0 U 

-Dibromochloromethane µg/1 --- ---o~o-u--[~ou-·· ._:: __ o.50 u o.so u 
DichlorOdifluoro".!!!t'~E,i µg/1 0.50 U 0.50 U c..--.J!:..50 U --1----- 0.50 U 
Dichloromethane µg/1 26,000 0.66 J 0.67 J 0.53 J 0.90 J 
Ethylbenzene __ µ~ 130 _ 0.50 u ..... __ 62 . 0.50 U · 290 
lsopropylbenzene µg/1 2.0 U 23 2.0 U '~14--~' 
rn.p-Xylenes- - ---·- .. --.. - -µg/1- '-- 0.50 U 210-·'--o.sW-'-- 210 

Methytacetate µg/1 •• 1.0U ~ 1.0U ~ 1.0U 1.0U 
_ Methyl cyclo~e~-----='µgii-~-----~~u--~-Tou-·--~ 1.0 u ____ ..!:_~--

Methyltert-butylether µg/1 0.50 U 0.50 U 0.50 U 0.50 U 
a-Xylene µg/1 .. •• ----~ o.50 U --~ _ 1 oo -·---- _ 0.50 U ----120---
Styrene µg/1 - 0.50 U 38 0.50 U 0.50 U 
Tetrachloroethene µg/1- - 630 '- 0.50 U '-- 0.50 U ·- - 0.50 U 0.50 U 
Toluene µgil- ·- 120 0.50 U ··- 1-- 320 - - - 0.50 U 160 
trans-1,2-Dichloroethene µg/1 1,100 0.50 U '-------o.50 U -- -~5~ - 0.50 U 
trans-1,3-Dichloropropene µg,1 0.99 0.50 U ~u· 0.50 U 0.50 U 
Trichloroethene · µg/1 440 0.50 u 0.15J 0.50 U 0.17 J 
Trichlorofluoromethane___ µg/1 •• 0.50 U 0.50 U .. 1--0.5W---o.sorr-

1--Vlnvl chloride µail ------ - 0.50 U -<----o:so U ·· 0.50 U 0.50 U 

Notes: 

DYellow shading indicates value that exceeds acute criteria. 

Detected values shown in bold 

J The result is an estimated concentration that is less than the MRL but greater th•m or equal to the MDL. 

U The compound was analyzed for, bul was not detected at or above the MRLJMDL 

Z Tile chromalogr.aphic fingerprint docs not resemble a petroleum product. 

Water quality criteria from National Ambient Watt:r Quality Criteria, Or~gon proposed .rnd e~i.sting regulations. and ORNL 1996. 

•· Not Available 

Draft Engineering Eva/11ation/Cosl Analysis 

.. Gasco .. Sile Rcmuval Action 

May 2005 
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Table 3 

Dredge Water Quality Kuo-Hayes Model Simulation Results 

_Distance fr<iin Dredge I 50 ft 100 ft 200 ft 300 ft . 400 ft _J Acute 
Percentile Result 50th I 90th 95th 50th I 90th I 95th _---+--_-5_0t_h __ ·~I-._--, -90-th-T~th- -- -_- 50th ·"T90tii1-9Sth-:----~ T 90th l 95th I lua/L) 

Total Suspended Sediment J J ) i J ' 1' '[ I 1 
Concentration (mg/L) I 2631 757 9611 1771 491 i 621 114 283 375 83 209 280 65[ 163 [ 
DRET-Based Water Concentration Ratio (uniUess) • As Compared to Acute Water Quality Criteria ! I / 1 
Copper [ 3.42E-02 1.07E-01 1.43E-01 2.29E-02[ 6.93E-02 9.26E-02 1.45E-02 4.25E-02 5.62E-02 1.06E-02[ 3.11E-02[ 4.11 E-02 8.34E-03[ 2.40E-021 
Cyanide 6.03E-031 6.03E-03 6.03E-03 4.11 E-031 4.11E-03 4.11E-03 2.69E-03 2.69E-03 2.69E-03 2.03E-03I 2.03E-03[ 2.03E-03[ 1.63E-03[ 1.63E-031 
Anthracene 2.64E-02 8.81E-02 1.30E-01 1.78E-02[ 5.94E-02 8.60E-02 1.14E-02 3.63E-02 5.31E-02 8.11E-031 2.66E-02[ 3.92E-02 6.26E-03 2.16E-02[ 
Benzo(a)anthracene 3.41E-01 1.24E+OO 1.65E+OO 2.31E-01 [ 7.82E-01 1.08E+OO 1.45E-01 4.79E-01 6.48E-01 1.0BE-01 [ 3.51E-01 I 4.69E-01 B.46E-02 2.B1E-01 I 
Benzo(a)pyrene 7.12E-01 2.45E+OO 3.52E+OO 4.86E-01 [ 1.63E+OO 2.28E+OO 3.14E-01 [ 1.03E+OO[ 1.42E+OO 2.32E-01 ! 7.65E-01 [ 1.03E+OO[ 1.81 E-01 6.02E-01 I 
Benzene 5.60E-04 5.60E-04 5.60E-04 3.81E-041 3.81E-04[ 3.81E-04 · 2.49E-04 2.49E-04[ 2.49E-04 1.B9E-04J 1.BSE-04[ 1.89E-04 1.51E-04 1.51E-04i 

I 
223! N/AV 

i ··-

3.24E-02[ 13 
1.63E-03I 22 
3.01E-021 13 
3.71E-01 I 0.49 
a.06E-01 ro.2·4 
1.51 E-041 2300 

Fluoranlhene 8.98E-04 3.32E-03 4.31 E-03 5.92E-04! 2.08E-03[ 2.83E-03 3. 79E-04[ 1.29E-03 1.75E-03 2.B1E-04i 9.29E-04[ 1.31 E-03 2.19E-04! 7.43E-04 ! 1.05E-03[ 3980 
Fluorene 1.24E-02 4.34E-02 6.44E-02 B.39E-03[ 2.78E-02! 3.97E-02 5.38E-03 1.70E-02! 2.38E-02 3.96E-03! 1.25E-02[ 1.70E-021 3.0BE-03 9.76E-03[ 1.33E-02[ 70 
Naphthalene 3.36E-02J 1.21E-01 1.71E-01 2.28E-02! 7.92E-02 1.14E-01 1.45E-02 4.79E-02i 7.12E-02 1.03E-02J 3.36E-02\ 5.49E-02\ 7.91E-03 2.60E-02 4.37E-02J 2300 
Ethylbenzene 1.57E-02 5.65E-02 7.70E-02 1.0SE-02! 3.69E-02 4.83E-02 6.60E-03 2.21E-02[ 3.04E-02 4.89E-031 1.58E-02[ 2.30E-02i 3.82E-03i 1.24E-02[ 1.80E-02[ 130 

l--'T-ol--'--ue_n_e~~~--~~--1--'1..:..;.7cc.7-=E-.::.0_21----5-.5...:.9-=E-0.::..:::21c.....;.7.c..:..5.:.2=-E-0.:.=.2--'-1.:.CC.1.:.BE--0-2...;'!~3-.6-6E=--0..:.2::.+!~4 . .:.94..:..:E=--0..:..:2:.j.......C.7.-57-'E=--0-3-+--2.-19-E--0..:..;2:..cl....c..;3.-'-04-E=--o-2'+-5·-.-5a-E--0-3+i-,-.6-2~E~-0-2+:l-2-.-,a-,E--0-~41--=4=.2=7:E=-0=3:f :=,:=.2:3:E:=-o:=2:1 :=,:.1:a:E=-0~2+-: -,20 

SumofRatios 1.20E+OO 4.17E+oO! 5.84E+OO 8.16E-011 2.73E+DO 3.BOE+OO 5.22E-01 1.70E+001 2.33E+OO 3.86E-01) 1.25E+OOJ 1.69E+001 3.01E-01) 9.92E-011 1.33E+oo! ···-

Note: 

DRET - Dredging F.lutriate Test 

-



Table 9 
Offloading Facility Off-Site Tracking Soil Analytical Results 

Conventionals (%) 
Total Solids 94.8 
Total Organic Carbon 0.49 J 0.59 

SVOCs (µg/kg) 
2-Methylnaphthalene I 0.91 J 20 
Acenaphlhene i 0.20J 88 
Acenaphthylene 5.0 U 65 -
Anthracene 5.0 U I 180 
Benzo(a)anthr~cene 1.60 J ! 300 
Benzo(a)pyrene 1.40 J ·' 420 
Benzo(b )fluoranthene 3.00 J 310 
Benzo(g,h,i)perylene 2.90 J 400 
Benzo(k)fluoranthene 1.40 J 240 
Chrysene 3.40 J 470 
Dibenzo(a,h)anthracene 0.79 J 39 
Dibenzofuran 0.84 J 8.1 
Fluoranthene 3.90 J 1300 
Fluorene 5.0 U 59 
lndeno( 1,2,3-cd)pyrene 1.60 J 370 
Naphthalene 5.0 U 84 
Phenanthrene 5.0 U 730 
Pyrene 5.10 2000 

Notes: 

Bold Analyte detected at provided concentration. 

U Non-Detect 

J Analyte estimated due to detection below instrument reporting limit 

Finni Removal Action Completion Report 

"Gasco" Site Removal Action 

99.1 
0.43 J 

0.89 J 
0.18 J 

--l--- 5.10 U 
5.10 U 
1.40 J 
1.80 J 
5.00 J 
3.30 J 
1.70 J 
4.70J 
0.60 J 
0.60 J 
3.60 J 
5.1 U 
2.00 J 
5.1 U 
5.1 U 
5.1 U 

93.6 
0.81 

0.96 J 
2.7 U 
0.29 J 
0.33 J 
2.3 J 
2.8 
4.1 
3.8 
2.8 
4.4 

0.54 J 
0.42 J 

5.4 
0.27 J 

3.0 
1.8 J 
2.5 J 
6.0 

April 2006 

000029-02 
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Table 15 
Background Survey Water Quality Monitoring Results Compared to Triggers - Laboratory Parameters 

Location 10· -- -' -''·':'· -­
/: ::-...-"~ ~= ~-:~am~JE!}Jep"th :· · .,.--.· .. 

, _- S.ample Oate -- _ _ _ _.y .-. 
_t:heniical Name _ •- · Unit 
Conventionals 

Cyanide µg/1 
svoc 

Anthracene µg/1 
Benzo( a )a nth race ne µg/1 
Benzo(a)pyrene µg/1 
Dibenzofuran µg/1 
Fluoranthene µg/1 
Fluorene µg/1 
Naphthalene µg/1 
Phenanthrene µg/1 

Notes: 

5.2 

0.73 
0.02 
0.01 
3.7 

6.16 
3_9 

12 

µg/1 micrograms per liter 

U Non-detect 

20 50 U sou 

13 0.0188 U 0.00561 J 
0.49 0.0188 U 0.0128 J 
0.24 0.0188 U 0,053°2 * 
66 0.188 U 0.218 U 

3980 0.0123 J 0.0425 
70 0.0188 U 0.0126 J 
190 0.0471 U 0.148 

0.0188 U 0.0382 

Estimated, the result is below the reportnig limit and above the lab MDL. 

·,. Exceedance of Chronic Criteria 

Final Removal Action Completion Report 
"Gasco" Site Removal Action 

50 U 50 U 50 U ! 

0.00461 J 0.00646 J 0.00483 J 
0.0112 J 0.00602 J 0.0202 U 
0.02 U I 0.0306 0;0485 * 
0.20 U I 0.188 U 0.202 U 
0.0233 0.0134 J 0.0398 

0.0154 J 0.00807 J 0.00905 J I 
0.108 0.0193 J 0.0516 I 

0.0218 0.0148 J 0.0208 

- - --

sou 

0.0055 J 
0.0211 U 
0.0211 U 
0.211 U 
0.0169 J 

0.00663 J 
0.111 

0.00869 J 

April 2006 

UOU029-02 



Table 16 
Additional Background Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

-_Location ID __ .- _ 
-- ,--:, _Sample_lD 

__ :, -,,,.-_____ , ,_ -. Sample Date Chronic 
Ciiemlcal Name - -Ci'lterla_ 
£onvenllona.!_s~~/LJ __ 

Cyanide 5_2 
SVOCs (µg/L) 

Anthracene 0_73 
---Benzo{e)anthracene 0_02 

Benzota)pyrene 0_01 
Oibenzoturan 3_7 
Fluoranthene 6_16 
Fluorene: 3_9 
Naphlhalene 12 
Phenenthrene 

Notes: 

U Non-De1ed 

A~u1;, 
Criteria _ -

,-::RAA.wcDr- -- __ 
RAA-WCD1-A-0509U 

9i1s/2oos 
Surface Oeplh -_ 

20 sou 

13 0.195 
0.49 0;137 • 
0_24 - 0.2f. 
66 0_191 U 

3980 0.481 
70 0.114 

190 0.0862 
0.409 

E~lim,,tcct, the r~!>ult is bclow lhe repc,rting 

.... .,-u 

limit .\nrl o1hov1" !ht! l,1h fl.IDL 

E'(ettrl,,nno nf Arute Crittri.i 

EwC"C'C'd,m«' nf Chrnnic Crih:rfa 

Fi>rn/ Rrm{Tfln/ .-kllnir Complt:linn Rq,wt 

-G,tsco - Sitt R~r,i(lr,,1/ A.c'1°nP'I 

- - -RAA·WCDI 
RAA-WCDiCS-050918 

-- -- 911612005 -
Mit:iDej,ih 

sou 

0.167 
_0;211 J. 

R 
0.0528 J 

O.S4 
0.294 J 
0.0735 
0.652 

--_--·RAA-WCOt:-: -­
:fiAA.wi:i:l1.:C-0S0916 

- . 9116/2005 

-,Botiom Diiplh 

sou 

0.173 
,0.136 ·-

':-;'_i;"/0;274_'.-",I ·_t!i: 
0.0214 J 

0.523 
0.111 

0.0423 J 
0.343 

-:RAA-WCD4 --­
RAAcWco,i,:i..oS0916 

- ·: 's11si2oof < -

_ suirai:e.C.iiih . 

sou 

0.0763 
: 0;041!F".:-:-
_0.0963-J • -

0.19 U 
0.138 
0.045 
0.234 
0.166 

',:_--RAA-WCD4 -

RAA.,WC,ij4:'!3:G509! i 
9/1&/ZOO& 
Miciiia11ih, 

sou 

0.0504 
0:0414 _ _. 
0.0846- • 

0_19U 
0.136 
0.042 
0.21 

0.161 

--- RAA-WCD4___ .-- -- ---RAA-WCD5 _ 

RAA'-WC04'C-OSD!11li RAA-WCD5,A'OS0916 
-9116/2005 - -- !ii1112oiis_ 

e6tiam i:ie111h -- surtace Depth . 

50 U sou 

0.0789 0.121 
-o:o&B8 • 0.0817 _" 

0.151 J' 0;133 • 
0_19U o_f9U 
0.248 0.276 

0.0616 0.0807 
0.229 0.328 
0.314 0.312 

'- -------RAA-Wcos· ,_ 
FtAA:wc:os:a.osa!i, s 
-'_,---umi,iiios _ --

Mlci Dapiii __ _ 

sou 

0.22 
0.113-.---

0.167 • 
D_19U 

0.38 
0.115 
0.371 
0.425 

Aprrl 1006 

0010~9 n2 



-· - - - -
- Loc:atlon to ·- · 

Sam~iii_rri , · 
· ·:Sample ·oaie _Chronic 

C~mlcal Name · Cr~rla 
Conventtonalo (µg/ll 

Cyanide 5.2 
SVOCs lµglll 

Anlhracene 0.73 
Benzo(e)anthracene 0.02 
Benzo(a)pyrene 0.01 
Oibenzofuran 3.7 
Fluorenthene 6.16 
Ruorene 3.9 
Naphlhalene 12 
Phenanthrene 

· Noh~!i-

U Nnn-lkted 

ACutit 
Crflorb 

20 

13 
0.49 
0.24 
66 

3980 
70 
190 

-

bhm.:,h'd, lht- r~1Jh i, N'1ow thP rrprirting 

fjmit and ahnw tht: fob ~mt. 

Etl.'Ci"rlan,r, 11f An1te Criterio 

8ettdana n(Chmnrc Cri~a 

Finni flr111ot1al .~('l/(111 Cmnpletion P.rporl 

~G,,,5eo· Site Remn11T1I .'1ction 

- - - - - - - - -
- ...... 

Tabla 16 
Additional Background Water Quality Monitoring Results Compared lo Triggers-Laboratory Parameters 

I 
I 
I 

: -.; "RAA'WCD5 - _ 
-- - RAACWCDS-C-050916 

:. "9/18/2005 · 
e~ttomoe·nth 

sou 

0.106 
. 0;134 '..-

-·.o.475J~--
0.0249 J 

0.50 
0.14 

0.253 
0.463 

sou 

0.053 
0.0395 • -
D.OBJ_7 _ • 
0.19U 
0.171 
0.033 

0.0416 J 
0.0836 

, . :·"· . RAA'WCD7 . . 
· ilicwclit-.a~so,11 • 

., . i/1 sizooi;, ' -
.. J.i1ilo,ii'i1t 

sou 

0.025 
-o.025s r 

0.193 J"• __ . · 
0.194 UJ 

0.0614 
0.0787 J 

0.17 
0.179 

sou sou 

0.00546 J 0.00729 J 
0.00914 J 0.0103 J 
0.0516·· D.0193 UJ 
o.19U 0.193 U 
0.026Z 0.0311 
0.019U 0.0193 U 

0.0475 U 0.0483 U 
0.0142 J o.ozs 

- -

sou 

0.00586 J 
0.00834 J 
0.0547 " 
0.196U 
0.0235 

0.0196 U 
0.0491 U 
0.0111 J 

- -
- . RAACWCUZ 

RAA-WCUZ-A-450918 
' : 9/18/2005 . .. ' -· 

· suif11ce.0eiiii, 

sou 

0.00417 J 
0.00686 J 
0.0495 • --0.181 U 
0.0168 J 
0.0191 U 
0.0477 U 
0.0132 J 

-



LocaHon 10 ·-
... -SampieJD 

... , · ·S~mJ>.1• Dale ChronJC · Acute 
ctie;,,lcal Name Criteria criteria 
Conventtonal• (~g/L) I 

Cyanide 5.2 20 
SVOCs (~g/L) 

Anlhracene 0.73 13 
f-- Benzola)anthfacene 0.02 0.49 

Benzo(a)pyrene 0.01 0.24 
Dibenzoruran 3.7 66 
Auoranthene I 6.16 3980 
Fluorene 3.9 70 
Naphlhalene 12 190 
Phananthrene 

Notr.;: 

U Non-fklrc1 

f E-.li_m,1lrd, lhc r~,;;nft is N'lnw Hr. rrr-,rting 

lim1I and atww-e the l.ib MDL 

bcttc:l.nct of Acutr Critcri.1 

E.xettdanc-e of Chronic Crt1ror1,1 

f°infll Rt:mfl1'al ,•frtiflu Cflmplrtifl" Rl"J)Crt 

-G,rsco • Sil, Rrmna,,I t1clinn 

Table 16 
Additional Background Water Quality Monitoring Results Compared to Triggers-laboralory Parameters 

RM"WCUZ . RJl!l·v.lCU.L-·_ ···RM'WCU3. ' RAA-WCU3 _,·. ·: RAA·WCU3. 
RAA-WCUl-B-050916··· RAA·WCU2-CGSD91& '.RAA,WCUM:050916 .· RAA.v.icu~SD916. RAA-WCU;i.:c:.050916 

,,1&i2oos .. ·. ii11i1:icicis :. ·9/16/2005' 9/18/ZDDS'. 9/16/2005 . 
,.;1c1iiei>th · lioiiom Dejjii, , suific~ Depii, ·: Miciiieiiih .. lioiiomDeiiili. 

sou sou sou sou sou 

0,00872 J 0.00697 J 0.0037 J 0.00558 J 0.00985 J 
0,00675 J 0.00806 J 0.00734 J 0_0107 J 0.013 J 
0.049 • · ·0:0491 • 0;0496.' . .' .· 0:0512 ' o:os43.,'.' 
0.192U 0.191 U 0.19 U 0.193U 0.19U 
D.0127 J 0.0139 J 0.0167 J 0.0236 I 0.0299 
0.0192 U 0.0191 U 0.019U 0.0193 U I 0.00923 J 
0.048 U 0.0477 U 0.0475 U 0.0484 U I 0.0289 J -~-

0.00915 J 0.0083 J O.D121i J 0,0137 J 0.0202 

. ... RAA-WCD1 

RAA,WCDI-A-050929-Z 
·- 9/29/2005 . . 

Suifici~Deoili 

sou 

1.1 . 
. , ·:.:i:··.o.s J.~.~.·~.; ,t: 

·':•i'i':-· .. ,.1:J•;.#·c;·,.::::::. 
2.1 UJ 
3.7 J 
D.45 

0.52 U 
l.7J 

··-···· RAA•WCD1 
· iiAA:wco1,a~siliiz!i.z 

912912005 
Mid oi,otii · 

sou 

0.2 UJ 
0.2 UJ 
0.2UJ 
2 UJ 

0.2 UJ 
0.2 UJ 
O.SUJ 
0.2 UJ 

A11r1/ 100f. 

{Jf}(J()2-'1·0-:!. 



- - - - - - - - - - - - - - -
Table 16 

Addillonal Background Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

LOcittori·ro 
: -__ ·sample_m . __ ,.: 

... - .,: : ... : : : Sample Date Chronic _ Acute 
Cham1.;., Nimo ·" Crilerla Criteria 
Conventlonals lµg/1.1 I 

Cyanide 5.2 20 
SVOCs (pg/LI 

Anthracene 0.73 13 
Benzo(a)enthracene 0.02 0.49 
Benzo(a)pyrene 0.01 0.24 
Oibenzohmm 3.7 66 
Fluoranthene 6.16 3980 
Ftuorene 3.9 70 
Naphthalene 12 190 
Phenenlhrene 

Notrs: 

U Nrin·°"led 

J F.slim.itOO, the result l!'i below the reporting 
llmll tincf ,1hovr- th(, lolb MOL 

E,:rttrfanre nf Arutc Criten;, 

E..:ccr.rlan« of ChmniC" CrittriA 

Fi111tl RcmM,al .~(tinn Cnrttrlf'littn R~t 

-r.rts-co ~ Sire Rf',nocml Artirn 

RAA-WCD1 c · ··:·· ····:···RAA.wcoz·-· --------
RAA,WCD1.:C:0So929'2 RAA,wco2,A.0Sll9:z9'1 · 

' 9ji912i11if - · · ·- ··- _ !ii2ii1zo0S · · 
B~tiom Oeoth S~rface D1Dlh 

50U 50 U 

0;99 • 0.94 •. 
--. ·un.•,o,::,- : 0:11.J,~ lk-. 

1:2·-· I ,_·.1:1:.•. ,. 
1.9 UJ 2W 
3.7 J 3.SJ 
0.38 0.37 

0.48U o.su 
1.8 J I.SJ 

50 U 50U 

0.2U 0.19 U 
0.2 UJ 0.19 UJ .. 

. 0.22. • 0.19U 
2 UJ 1.9UJ 

0.2 UJ 0.19UJ 
0.2 U 0.19U 
o.su 0.48 U 
0.2 UJ 0.19 UJ 

--,- ·RAA'WCD4·""c':-­
RAA-WC04-AC050929-I" 

- : 9/29/.2005 . -
suriace,i:ieiiih. 

50U 

0.86 J • 
i;-~;,::;, :'-.:.·",o.az :J;:.I:: 
,• -· -~·-.- ,-:0.84"~ -~-- I ._. , .. ~. 

2.1 UJ 
2.5 J 
1.7 J 

110 J • 
6J 

___ : , flA,A'WCD4 ; . .. ~ir:;,~::o9~~ 
···:. Surface Depth -

sou 

0.3 
_0.22 J • 

· :.0;46·'-' I-:· -
2 UJ 

0.99J 
0.24 
0.5 U 
O.UJ 

- - - -
·. :. , - RAA-WCD4 .. :·:.: .:. , . :>f!AA'WCD4 ···_c+i 

, w,WtDYi;oso9:is..i - 'w..wi:1>4-B'Osog29-z 
.. :, ,; !:!t~t~!·: \,, . " ;!tg~tt! ~: .- .. : 

sou 50U 

0.2 U 0.46 
0.2 UJ 0.31 J" 
0.24 • ·,:;. __ 0,11 :'.:t· 

2 UJ 2.2UJ 
0.25J 1.9 J 
0.2 U 0.22 I 

I 0.49U 0.54 U ---1 
0.2 UJ 0.96J 

April 2006 

0000~9-0:? 

I 



Table 16 
Additional Background Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

Location 10 __ -- --. RAA-WCD4- -- -
__ Slimple_l[i __ µIA-WCD+,B-050929:2-DU 

thiinlc~I N~;;,1~~-ple D_ate i~:;:: c~:tl -- ~\!9:t..0:,~. --
Conventional• fpgll) 

Cyanide 5_2 20 sou 
svocs (pgll) 

- RAA•WCD4: , 
RAA;WCD4-C~50929-1 

9/29/2005-
·Botiorri ileiilh 

50 U 

__ "RAA:WCD4 
RAA·WCD+:C.050929-2 

9/29/2005 -
ilottomi>epth 

sou 

-------RAA'WCIN 

-RAA-1Nsioeiom2§.1 
- i,i,i:iiios · -
lnsiili C:in1alri _ 

sou 

- --------- :RAACWCIN -- --: 

RAA-INS1DE!G50929-2 -
- 9/%9/200S-" ---
·1.uitiii"i:iirt~ln 

50 U 

••-RAA-WCOUT ---~RAA-WCOUT 
RAA-OUTSiDE'-050929-1 . RAA,OUTSJllE.OSiij:i9:2 

- - &(2~12ooi · - &12ili2oiJ&- ••• 
Outside Curtain ---·· Outside Curtilii 

sou 50U 

_:; _ _-_-·-·RAA:wcu 
RAA.JNCU-A-050929-1 

· 912.9/2006'" 
suifiii:e Depth• 

sou 

Anlhrecene 0_7J 13 
Benzo(a)anlhracene 0,02 0.49 

-1___:c.,,.::.._1--.,cc:_-1-___ ~o.:.:.c.:.4.:,.9 ___ ---1--__ _,o:.: . .:.:19:..u:::J=-----l---------'o"'.6::.:2;.... __ ---l ___ :c.·-:o::.: . .:,.as=-·---+,-'-'"=-":'ec-;.,2&~\J ~,_ ___ o~-2~u~J----+-~--o-.6-'~J~----i---~o-._2_u ___ --, 
0,3a -J" o_ 19 UJ o;« J • ,c..,.·--=·-~-: ... o:c-69=:-~J"'.,,,.#_"'::·"""..---t-_ .. _-::-:. •. -:2

6 
;,J: : . c;; . •i.....,,_-=-0,,,-c-2 .,.u'"J :a-,--!'-..:--___ . a_1_s,;:JJ'"'·~·,~,..•-~-:_, ~-'-l----0-=.2-=c-u,..J ___ 1 

Benzo(a)pyrene 0_01 0.24 
Oibenzofuran 3_7 66 

---,~-~--_o
1
_.,_:-~-

1
w-__ -_~-~----o

1
_.~_9_iJ-J ____ +---~---,a_.~~2-~-~-----~---=~,...., :-;~~01- 2..ZJ 0;3

2
&~j·-•, ,.s·uJ-·----+-----~--~-~----< 

-+-=-t---=-=-=-=--+-------,,'"'.a"'J-,------t----o"'.1"'s~u"'J---f----71.~9""'J----+-------=1c:.s"''.Jc-::.------ J---,,,s1=-J=·---1----........,-,....,_1-J.------+-------,2"'.a'"J,----1----o=-.-=2"'"u...,J----Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Nephthelene 12 100 

0.29 0.19 UJ 0.34 0.22 U I 32 J · 0.2 UJ 0.28 J 0.2 U 
==:-------1--=-t-=:--+------=-o--:_4cc9---cu:----+---,o'".48=-w=---il----aoca.s"uc-----------1-----,o"'."'ss""'"'u-----r-----;;2.-;;s,---J,--~--;--- o 5 UJ -o~.-4s~u''-cJ---+-----=-o"'.sc,1"u------1 
-,.,-------t-~-1---t------,1-J.------t-------,oc'.-:-:19""Uf-:J-,---+-·------c1.1 UJ 0.68 J I 66 J 0.29 J 1.7 J 0.2 UJ Phenanthrene 

Nol~: 

U Non-DetC'd 

E~tim,,tcrl. the rc,;ult rs t,cloh' th(, reJ"("rtt~ 

limit .,ntl a.lirwp the I.lb t,.IDI. 

-~·.;:s Exettcfonre of !\cute Cn1r.n.1 

E•C'r.l'rlllf'I«' nf Chmnir- Criti:-n,1 

Finni Re111n"al .irlir111 ('o"'p/r.-lirlM Rq'Cl~I 

·crisco • Sir~ Rrnrric,1/ Artian 

Ap,il'!./Ylft 

00002~1-IJ:! 



- - - -

F;n.111 Rrmnrtal . .t\1·tio" Cnmplrti,'" Rq't'lrl • 

·easco· Sitr. Rrm(lrtnl • .t\cticn 

- - - - - - - - - -
Table 16 

Additional Background Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

. _- Location ID 
·: ·.:::.-"' .,,_ Simple I!) _ 

. . Samp1e;oa1e .Chronic ·· Acute. 
Cht!mlcal Name --· '·- -· Crtteita ·crthirta 
ConvenHonaJs {J.l!IILI 

Cyanide 52 20 
SVOCs (JJg/LI 

Anthracene 0.73 13 
Benzo(a)anthracena 0.02 0.49 
Benzo(a)pyrene 0.01 0.24 
Oibenzofuran 3.7 66 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Nephlhalene 12 190 
Phenanlhrene 

Notle'S: 

V Non-0..tf"'d 

I E!-lim,1too, the fe'!'i;Ult i:111 bdow thf' 1't'p0rtin,; 

limll and o1hovc 1hr lilb MDL 
a-··• 

Exn"["d3nCT of l\n1te Crih·rid 

E:uttdan~ of Chronic Cntcria 

~RAA~CIJ, " - . 
RAA·WC~'ll50929'2 
- - 91zef2ocii · 

S:uifai:e Di~tti 

sou 50 U 

0.2 U 0.2U 
0.2 UJ 0.2 UJ 
02U 0.2U 
2W 2UJ 

0.2 UJ 0.2 UJ 
0.2 U 0.2U 

0.49 U O.SU 
02 UJ 0.2 UJ 

sou 

0.2U 
0.2UJ 
0.2 U 
2 UJ 

0.2 UJ 
0.2 U 
0.51 U 
0.2 UJ 

<',--c'RAJI-WCU , ... a· 

RAA'WCU-C:.050929'1. 
:··•. 9/29/2005:' .. "'·a 

·aoitam o;;.;ii, 

sou 

0.19 U 
0.19 UJ 
0.19 U 
1.9UJ 

0.19UJ 
0.19U 
0.48 U 
0.19UJ 

- -
··RAA'-WCU 

RAA-WCU.:C,0!io9is'.i"; 
_, 9/29/2005 . -

B6ttomoeptli: 

sou 

0.2 U 
0.2 UJ 
0.2U 
2UJ 

02 UJ 
0.2U 
o.su 
02 UJ 

- -

April 2()(J6 

(/()(}(}:'!HT! 

-



Locat1oii1D 

~ I ·· SamplelD 
cii"iiin1~ Sample Dala. Acute 

Chemlcal Name 0 • - . · c;iioria Crllerla 
Conventlonals 15,g/LJ 

Cyanide 5.2 20 
SVOC (µg/LI 

Anthracene 0.73 13 
Benzo(a)anthracene 0.02 0.49 
Benzo(e)pyrene 0.01 0.24 
Dlbenzoluran 3.7 66 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 

190 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

.. RAA·WCli1 

RAA..WCDI-A..050907 
9/7/2005. 

. Surface Depth 

sou 

·lim2oi>s .. 
MlilD~~. 

sou 

........ ~RAA,WCD1 

iiAA,wco1:borioso7 
,i1i2i>oi 

. . . iiaitam Deptli · 

sou 

,~V'l~D_2 •. 
RAA..WCD2;A',05D90B 

. siilliolis . 
. ·surlaie Iii,.,,;, 

sou 

2.06 • .. %.64. • 3.7,6. • 0.739 •. 

1.85 2.31 2.78 0.437 
22.7- • · 35,4 • . 41i.B " 4.41 

RAA,WCD2 

· · ilia,20.os,.,. 
. Mid Depth .· .. 

sou 

1,63 • 

4.93 
1.08 
10.B Naphthalene 12 

Phenanthrena 8.46 --'-----1--~--1'-----1f----,1cco-.,----t------,1"'4.-cs---f 17.9 3.35 

Notn: 

µyl ._tu,.ngr.1m,; prr Ii!,-, 

U Non-Detect 

An.ilylr. wa,; ctc:tt'ctl'd tn n,r- blank 

E!,t111wtc,J, lhe- re.ult 1-1; lw.lr,w 1hr rq,nrting limit and 

•lxw~ lhC' l.ib MOL 

Over ,iu,gr., thr rin.tilytt' wa~ d"ttctcd aM~ lht' lint';u­

r:ingp, nf I~ oirvc aM io; r-.tim;i.tc'ft. tht"<;,implc requitf'S 

d1l11lim to hring tht- ,malytr- bML: into lhP. lil"lf'ar range 

.~lh,,t/ilc.mf>t'rt'[OTlrd 

2 Sri' Case Narrntivl". 

-~;.;·: [..CCl"dl'fltt of A.rule Critrria 

b.~ncr of Chronic Crit-en11 

Fin11l Rr111l!tlaf ,.,(lim1 Ccunplr.l,r," Rn,r,rl 

~Gni;co~ Sile- R.rtnoval ,-\rtirm 

··,~·W.CD2 

liAA-wcoz;c.i>sogoa · 
!11ii,2oiis., · 

. Bottom Daplh 

sou 

5;53.• 

19.0" 

3.43 
JU •. 

29.5 

~;WCDJ . RAA,WCD1 . 
RAA,wc_01,A"°so909 -RAi.:wco1,e~so,ii; · 

9/9/2005 . 9/9/2005 
suri'ace Q~pth ~ ·• ·Mid Deiiui .. 

50 U 

D.591 J 
0;385 • 

''.'.1!15.'J ~ •. 
2.00 U 
1.65 

0.423 
0.501 U 

1.40 

sou 

D.33J 
G.267 

· ... '}D;B59'~ '.I·.'.. :~ 
D.0425 J 

1.28 
0.232 
0.127 
0.795 --j 

Arril 1(J(}f> 

(}()()()~9-0:! 



- - - - -
· ~oca~o.~:1.~: 

. · .. 's:s •.• mp. mp1.·'"o'°.·,.'· '..... . .. 
-.. Chmnlc . ·, ··Aeiitea.···· 

Chemlcei Neme . . . •• ,.. criteria. . C:riterli 
Convenllonals (pg/L) 

Cyanide 5.2 20 
SVOC(pg/LJ 

- - - - - - - - - -.--- ... 

Tabla 17 
Water Quality Monitoring Results Compared to Triggers--t.aboratory Parameters 

··RAA,WCD1 
'w,wco1:C:OsiJ909 

ili9t2005 -
··· Botto.;, Deiith 

sou 

RAA:.Wc~2··· 
RAA-WCD2;A-0509i :i 

,;1mooii · 
·Surface Donih, 

·25J.*:#·. 

·: .. ::RM;wco2:, · .. ·· ···--:·; :·RAA:.wco2· · . 
w.wt:oi:e:eso,12 ·_ . w#c~~~-~so91f -, .. ,iimaas• ·· . ,.,11212oos ·. · . wil o;;ioih eaitam oeiiiii· : 

sou sou 

···RAA-WCD1 RAA-WCDf 
~,wciii-A:050913 • RAA.wci:ii'B'Ostiin 

. . . .. iii:i,2oos -· · ·-··- ri,1t2oos 
"-.-.Surfiii:1i.Der,1h .. 'Mid DeDth -· 

SOUJ 50 UJ 

- - -
·.RJ\!.I-WCD1 

·RAA.:Wcliu:-0so9fr 
· sti:ii2oiis·: .i 
eoiiom oto,i. 

SOUJ 

RAA-WCDZ· .... 
RAA~wci:12:A'G50914 .. 
-. : 9/14/2005i>" : 

suiiai:; Dtipih.· · 

SOUJ 

-

0.73 13 0.516 J 0.00715 J 0.0256 J 0.055 J .0.804 J' cene 10.3 J • _ 4.3.1 J • 7.41 P 
0.02 0.49 0;419 ' 0.0221 U 0.024· • 0.0444.' <C:/;::- ~,O:S4 f •'J -~· Ii. .,. (a)anthracene -~j~ 1 :~,i<&.,a~~:-•_:;,;}i_.:::.~: .::.-t :.:;:.•.-2;31~~.-·jt .:::.\.4;11·~::-:,;.:.._ 
0.DI 0.24 .. 1,oo·J ,·1-, .. :. .·'.f 0.0164J '. 0.03,42 ' . 0;11479' • ·,:.,.,0,768:·:j_,il ~.;. L,:::, Benzo(a)pyrene '_·:~. '.,-~·c~' '~:t_·7_:o_3".'J",'."'J_I~_" '.~·· ~_,,:_;>~~·!-·~· _:·_,,_·,;1~;_u,.·_u~.~·-··~·~~: .. ~. ~-1---_,._; ,_·6_,_7~.&=Jf~ 

Oihenzofuran 0.419 0.215 J 0.701 ! 3.7 66 2.00 U 0.221 U 0.202 U 0.197U 0.163 J 
6.16 3980 1.57 0.027 0.09 0.151 U8J Fluoranlhene 20.4 J' 7.87 J' 16.8 J • 
3.9 70 0.288 0.0126 J 0.0269 0,0319 1.78 J 

190 0.501 U 0.0281 J 0.0665 0.0858 O.UJ 
t--:F-,-lu_o.,.re,,.n_•:-------,,------t--...,..,--+---::-::-:-:.,---+----,-=-::----,t-----,.-----+---::-::=:----t----::--:-::--:--:---r----5::-.6-::9::-J-:-·-·--- -·--·--2._B1_J ___ -+ ___ s_._11c-,-J_· __ J 

Naphthalene 1.02 J 9.25 J 62.2 J ' __J 12 
1.24 0.0367 0.0835 0.133 1.11 J Phenanlhrene 22.8 J 7.42 J 29.2 J I 

Nntc,;:· 

µs/1 Mi~r.,m~r""rlit...r 

U Npn-Dett'd 

B Analytr wa-.: &lrctrd in thP bl.ink 

J E~tin\dlctf. tilt' r?.(ull I, brlnw I~ rrrortin111 limit an<l 

.it,,o,.·<'tht>lat-iMDI. 

0.-cr range. thr an.ilyh' wa.-.: dclt'Cic-d :ilw'o,·I" lht l~ar 

r:mge or !he om·<' ilnd is rstiJn."ltrd. I~ ~mplr m-p.iires 

ctlluHon tn t-ring th<' on.ilrtt: h.:d:: into th<' linear r.i~f' 

:en lhat ii c.,,n tlC rq--ortt"d 

Z See Case Narrnllvc. 

·, F.,C"t"Ntmreot AcultCnh:ria 

Excttrtenre of Chronic Critena 

Fin11I R~111ot1ol ;\cfinn CmuplrtiJn Rrpo-rl 

·e,1scu· Sifr. RtmCJrml A.r.ffon 

Apnl 2006 
0(')(}(}~9-0.? 



. ~~~atlOn ID · 

. ~•l'!'PleJD: 
Sample.Date 

Chemical Name 
Conventionals (µg/L) 

Cyanide 
SVOC (µg/L) 

. Chronic 
··cr11,;i.i. 

5.2 

. Acute .. 
Crllvrla 

20 

... - ---,RAA-WCD2. 

RAA-WC1l2:B.:o50914 
9/1412005 _ 
MldOeplh 

50 UJ 

Table 17 
Water Quality Monitoring Results Compared lo Triggers-Laboratory Parameters 

-- RAA-WCD2 , 
__ RAA-WCD2-C~50914 
... - iiii412oils-· 

-Boitom Depth 

50 UJ 

RAA,WCD1 
RAA-WCD~-A,050916 

-· .... , 9/.1.~/2005:::·:·c"· 
.Suifiice.Oeplh. 

sou 

· . RAA-WCD1 
RAA-WCIJ1§4>50918 

9/1812.001 
MldOejjth 

50 U 

RAA-WCD1 
RAA,wco1.c-0so,11 

.c, ... ']11 ~/2001 : 

sottorii0eiitti 

sou 

RAA•WCD4 
'RAA,WC:liMC050916 
...... · il11i112oos· 

sur1ace ci,.,;Ji. 

50U 

Anlhracene 0.73 13 4;00 J" _6.82 J • 0.195 0.167 0.173 0.0763 
8enzo(a)anlhracene 0.02 0.49 · z.23-~ ~:# . 4~1':l.'.'I;:·, 0;137 • 0219,J • 0.136 • 0.0485 • 

f--8"-e_nz_..o(~•~IP_,_Y_re_n_e __ -+-"-o.-=0_1 _+-_..0"'.2=-4--+----·: 3; 18 J ._ ..... · "5;31 ;,:'. i .. , ·O.U • R ·· .. "·.:·o.zte I 0.0953 J" 
Dibenzofuran 3.7 66 0.376 J 0.678 0. 191 U 0,0528 J 0.0214 J 0.19 U 

~~nlhene-· ..... 6. 16 3980 88.7.J • ·1S.4·J" 0.481 0.54 I 0.523 0.138 
Fluorene 3.9 70 2.SBJ 4.63J" 0.114 0.294J I 0.111 0.045 

> RAA,WCD4, 
:RM:WCD+B-050916 
.... ,,.9/16120_05 
. ·: ,.·- Mld.Deplh 

50 U 

0 .. 0504 
0.0414 • 
0.0848 • 

0.19 U 
0.136 
0.042 

Naphlhalene 12 190 16;9 J • ·47;s J ·, 0.0862 ---ll---...:D:.:..0:..:7-=3.::.5 ___ -+----=o"'.o ..... 4-"23=-=.J __ --l----0-=.2=-3'--4'-----1---
f--P"'h~e-n-en--:l,--hr-e-ne----1----=---+----11----,,-,G,--.1,--J-,----+---.,,27=-.-..-1--=J--'--+-----:Oc-.4"0"""9 0.652 I 0.343 0.166 

0.21 

Not~s: 

µt,/1 Mkmgr:im"i per lifer 

U Non-Dctecl 

8 "n111)•~ Wil"I d('tf':('trcl in the: h111nl.. 

E.-.timal'C"d, the rr-ult 1., bclnw lhf' '<"r-'rting limit aml 

ab1we lht I.ab 11.IDI. 

O.·rr nngl", tht M\."llytc ,v.1~ detrdcd :1M\·r the li~.ir 

rnn,;e of the OJl"\'f' ilnrt Ii estlm,ih!d. the ,;amp!€' rt'l}Uln"~ 

dilution to t,,ring the nnnlrtr hnd. into the linc.ir rnngc 

9'1 thatitcanl,r,r,.riirlcrl 

Z Set C.iSf' Nan.,h\·e. 

"1 Ex('("('ffi"ntt of Amii:; Critrri.i 

Exrecdence c,f Chronic Critcrlil 

1-·innl Rrmor,a/ ,.~rtion lrimpl~tirm Rrporl 

·G,uco • !-ik Rcnrm:ui/ Actic" 

_,.---·--

0.161 

l 

i 

"' . . RAA-WCD4 _ . 
~-WCD4-C-050916• 

· ,;1"ioos:: · ... 
.'e.;iiom pitplh-

sou 

0.0789 
0.0686 • 
0.151 J' 
0.19 U 
0.248 

0.0616 
0.229 
0.314 

Apn·l 20fJ6 

0000~9-02 



- - -
l,.~cillori lb 
,,S8mpla _ID 

.- . •. :" ·· · ·· Sample. Dato 
Ciiemii:111 Nime . 
Convontionals (µg/LI 

Cyanide 

SVOC ll'!IILI 
Anlhracane 

Benzo(e)anthracene 

Benzo(a)pyrene 

Oibenzofuran 

Fluoranthene 

Fb.Jorene 
Naphthalene 

Phenanthrena 

Nott-s: 

µg,11 >,,tiCT'OSramsf"'C""li~r 

U l"Jon-Dl'tPCt 

-
:chronic . 
Crtieria 

5.2 

0.73 
0.02 
0.01 
3.7 

6.16 
3.9 
12 

8 Analyte n·a,; det«tcd in the blank 

-

20 

13 

0.49 
0.24 
66 

3980 
70 
190 

I EJ:llmattd. thr ~uh 1s brlow !ht' tt'porting llmll and 

above !he I.ob MDL 

Q\·er range the .i.nalytr" w;as ,t(.tt"ded .,twn·~ the llnenr 

r,1~r ol tht- cun·r .• ,nd ;., ,..;tim.1lt'd the- s.1mpJ~ ""JtJirt"C 

diluhon tn bring the :in:ily~ h.adc into IN' li~llf rang~ 

,;(l lh,,il it can~ rrportrd 

Z 5tt Casr N,ir-r.ilivr. 

· .·.; F.'(Ctt'drnrr of Atule Critrria 

E"(ret"Ctrnce of Chronic CritC"rfa 

Finni R~rr1rmn_l Ar-ticm Cn17Tpll"linn Rrpttrt 

·c.rsco,.; Sitt' Remm,,d Ach·c:rn 

- -

sou 

0.121 
0.0817 ' 
0;13j • 

0.19 U 
0.276 

0.0807 
0.328 
0.312 

- - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

sou 

0.22 
0:113. • 
0.167 • 

0.19U 
0,38 

0.115 
0,371 

0.425 

. ··· .-, R.'l;A•\VC::'?t •... > 

. "RAA-WCDS-C4H916' 
· . . ... !Iii 8/2005 .. ·· · 

,.i.aoitom iiiiitti"·.·.· 

sou 

0.206 
0.134 • . . . 

,--~.;;'.;}a:416~-~ i,:. ",it 
0.0249 J 

o.so 
0.14 

0.253 
0..463 

sou sou 

0.053 0.025 
o.li:i9s-·· 0;02sa J •· 

:0.0837··· 0.193 J• 
0.19U 0.194 UJ 
0.171 0.0614 
0.033 0.0787 J 

0.0416 J 0.17 

0.0836 0.179 

- -
· ·.:·RAAcwcu1' 

"."RAA,WCU1'-AC050_9J6; 
• ,;1ai2oos.. . 

sumeit oelith . 

sou 

0.00546 J 
0.00114 J 
0.0516 ' 

0.19 U 
0.0262 
0.019 U 

0.0475 U 
0.0142 J 

- - -
. ---. 

RAA,wcur: ·. . RAA,WCU1···-•;._,_ · . 
··:RAA,WCU1'-IMl50916 .•. JiM;wcu"i:c;:oso!iii ~-

9/1.612005 • 9118/2005 •• 
· " • Mid i>~~lh ' ; Bottom Delilh . 

sou 

0.00729 J 
0.0103 J 

0.0193 UJ 
0.193U ___ 
0,0311 

0.0193 U 
0.0483 U 

0.025 

sou 

O.OOSB6 J 
0.00834 J 
0.0547 ' 
0.196 U 
0.0235 

0.0196 U 
0.0491 U 
0.0119 J 

April 1006 

0000~9-(T.' 

-



l.Oc&,l~n.~ 
,S.ample ID_ 

, ::-Sample.Date ·· 
ciiemlcal Name 

·,chr~nli: 
Criteria 

Acuti! 
Crlierlil 

:R.O.,wcut: . 
RAA-WCU2-A-050916 

··s116izoas 
Surface Depth 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

RAA:W_CU2 
RAA-WCU20~50~1_6 

sH,iioos 
Ml,{Oifplh 

- RAA-wcur·-·-·­
i!Ai.:wr;li~~som 

9HI/Z005-­
BiiiiomD~plh 

RAA-WCU:i"-
RAA:.WCU3-A~silit1& . ~A-WCU3'8-050916 

, tll&i2/Joti _:9HS1icioS 
.surtac~.o~i;,h Mid Depth 

i!AA-WC:U3. 
RAA-WCUJ-C:050916 

!i11ilizcilis - - , 
· ilottoin i);,pih 

· RAA•WC:D8°--··' ·· 
RM,WCDI-A-050919. 

_ si1!i12oos _ 
• S~rfac~,P~Plh . 

. RAA,WC!)8 
RAA-WCJ)8-B-OS0919 

jl/19/20!1_5. 
Mtd:Deiiti,i'. 

Conventlonals_,_("119"'-IL=J'---------i---=-:,---+---::-c--f----;,::-;-,-------+--·---::,-,-;----+----=~--'--l----;,::-;-:-----+------:-::-:-:----+---=:-:----f---------:::::-:.,------+----=-ccc-----, 
Cyanide 5.2 20 SO U SO U SO U 50 U 50 U 50 u 50 U 50 u 

SVOC lµg/LJ 
Anlhracene 0.73 13 0.00417 J 0.00872 J 0.00697 J 0.0037 J 0.00558 J 0.00985 J 0.00371 J 0.0286 

-Benzo/aja;;i;,;;.;;;;·---0-.0-2--+--o-_4-g _ _,_ ___ o ___ o_o,-,-6-J---+- 0.00675 J 0.00806 J 0.00734 J 0.0101 J 0.013 J o.oo&99 J o.01sJ J 

Benzo(e)pyrene 0.01 0.24 __ occ·cc.04-'-9'-'5:..__" __ -+------'0:.:.0:..4:.:9'--"---1----'0-'-;0'-4"9-'--8-" ___ 1 ___ .occ.cc.04.,.9,..6_" __ -+---0",0"5-'--12=---"----1-- __ o_.O_S!~--·-------'O'-.o,..4,.,9'-7-." __ --1---0'-'.-'--05'-9'-'f--__j.' 
Oibenzoturan 3_7 66 o.rn1_,u,_ ___ +-___ o:-c·_:_19"'2'-u=-----+---o ..... 1.,.9,.,1.-"u---+-------'o . ...,1.,.9=-U~---+----o ..... 1...,93~u---f------o".,..19,,..cU---+-----,o ..... 2c:o-c2=u..,.... __ --1l----o".2'-0~2-=u---
Fluoranthene 6.16 3980 0.01 se J --t----"o"'.o'-'1=2'-7-'-J---1-----,o,....o,...1,.,3.,.9-'J---f------:o.-:o,.,1s..,.1.,.J_,___ __ -t-__ ....,-o.o,.,.,.23-=-s.,..... __ -+-----,-.o'-.o.,.z.,.9,,_9-,----1-----:-o-::.o-::-1:co7=J ___ -1l----o-:.o-s.,.s=-___ 1 

l----'Fl-'u"'o'-re_n_e-'---'------f----"'3'-'.9-'-----+--'--'-70'-'---f-----0-=-."o-19""1'-'U.. 0.0192 U 0.0191 U 0.019 U 0.0193 U 0.00923 J 0.0202 U I 0.0265 

1----=--'-~;;~"':--'-~-=-~h-n-="-.th-"1·-,"'-:-·=-ne-=--=--=----=--=--=-"~---=---'-'1-=2-'--'----=--:.f-_-_-_""1;;9-"0-=-~--:-~-=--=--=--=--0'-o-:-'--:-=-1-'--~;;2;;~;~-;;;;_-_--1_,~;;;;~---;;-'o'-'~:.:o.;..·o.;..o-':;;,"s"u::J;;;;;;;;;;;;;;;;;;;_-_:~-.,,-~.,.:7=a:=-u"j-_-_-:_-:_-:_+_l---_-_----,~-.--:,...1c:::=-!"~,-------1--1--o=-o:-=-~cc13,...;c:~-:----+----,oo-=.~c::-::-:o=-\-cJ---+------,:cc::-:~-;-~--T----_-_-_ .... _:~:2"'1_:~:'.:.'.:.'.:.'.:.'.:.-:::~ 

Not~: 

ur)! Micrn~rarrK pior liter 

U Nm,-Dl-tC'd 

Ano1ty1e \Vil$ Jetectcd In the hlank 

E."'tim;1!Ni, I~ ~!iiult io: h(,knv th<- rr.pcirti"g limit and 

.ibrwC' rh(t 1.,P, ~fill. 

Ovn r.anie, the an.ilyt? wa,; dt'k'ctro a!,(wc th(, liflt'ar 

rnng.e of the nm't' ;u111 i,; t-:oilim.,tn:f. tht- 'S~mrJie- requi~ 

dilution tn bnn~ the i1ni1l)'le t,,1(ic into the linrar range 

so th"'t it can be ref'!"l"lttl 

Z See Cast Nnrrnti\'(', 

•1 Exttt'dt'ncc of Acute Crilr.ri.1 

Ex(t'(.-rlmre ofChmnic CritMi11 

Fittnl Rr-mODtJI Ar"tinn Crmrr,ldicm Rt"ptJrt 

·c;.,.sco • Sil~ R('moo,,/ Ar:titm 



- - -
LoCailon lµ,: .. 
Sample.ID:.··· 

, ..... , ·:Samj,IB Qata" 
C~mlcal Name 

-
. Chronic .· 

Crltiiui 

- - - - - - - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

·· -.. · ·1 -.·•·RAAwco1 ····"RAA:Wcus·.···. - -- , ··RAA-wcus:··· 
: · ·· ,. · ili:Wc~1~509~9' -R/iA:.wcu~o5i,919 RAA-wcusiii-050919, · 

Ac_',_lt,i ,: .. ·: • 9/1!1/20D5.'····::>,'.' 9/18/2005 · . ..,~. ,.,-'-9/19/_:i~iili . 
Criteria Bottoni Daoth ::.surface DeDlh .: .Mid Depth 

,, ::··, :~,WCUS 
RAAawc;ti5'fi;.oi;ci,19eiiuP, · 

· · · ,1i1 t12#_ori;,,: - · 
Mid Dajith 

"RAA._.\'!_CUS 
.RAA;wcus-e:osoli1i­
- ' .-aa 1i11i21ios~~- .'.;/ 

, .... ~A!ottom Dei>lh~:c:,, ·. 

:RAA-WCD2 ""··--. 
w.:wciii'-A-4so,20 

9i2012ilos -. > 
Surfilce Doiith•· • 

- -
. .. · R,AA.:WCliz: C: . 

RAA-WCDZ-B-1150920 
,·.··-.-·.' ... · -i120/2oos ... - --

MldDl!Dth ·· 

- -
· .RAA-WCDZ 

RAA-Wcti.~5_1iszo. 
" 9i20IZ0.0S - · · 

-Bottom o,iith, -
Convvntional1 (11g/LI 

5.2 20 sou -------~'----s-o-u----l-----so-u---+-----so-u------+---------+---------f---~----J----=-so=c-cu-·---Cyanide sou sou sou 
svoc l11glll 

0.73 13 O.DU3 J 0,0747 .1.27.'. 0.166 0.257 0,241 1.64 ' 0.514 
(a)anlhracene 0,043' .,c:ii~&7i··:,;:,.,: .- D;107 • 0.02 0.49 0.D221 J' 0.143•' 0;101 . 0;112,_ Ui-: 0.318 ' 

0.01 0.24 0,0866 J • O.Z1Z ' 0.162" ' .... :,·,•: 1:18 J. '.:,-:-.·· .. ==,=-="'----·•_ 0:42-':.'. II .. i . .....:..:. 
3.7 66 0.196 UJ 

-~-1 
0.0241 J 0.20 U 0.172 J 

0;0993 • · ___ :1.0o;f~:-::,'·;,-;-,.c.::.,~J-----=0";1c:9:::4..:.· ·----+--~=:::=c--:---1----":-=':-:----I 
"--- 0.201 U 0.0976 J 0.205 U 

0.164 2.29 o.408 1.21 I 
o:~ 

6.16 · 0.0545 
3.9 70 0.0404 J 

0.552 0.376 3.31 
0.169 0.123 1.25 0.0525 0.766 0.131 0.445 ! 

12 190 0.162 
0.105 

Z.81 1.88 22.J·• 

0.878 0.614 6.14 
=--l-......!:~-+---~~~---l----!.1~.0c!.1 ____ j.. ___ _.;1'._!1_.,;,9._ __ -l-------=2·=2~8:----+---~~---+------:;:;,;.-;----l-----=:e7.;----+----=8.Z7,;-0 ___ il 

0.%76 4.2!1 0.665 2.16 

Notes: 

pg/I Micmsrnmo: f'f"I" litr,r 

U Non-De-fret 

Analylr w~ drlt'CtN:t in tht' bl,ml: 

f.\llm.1h'd. lhe r~ult i:,. below the rq-,orttng limit •nd 

at>o""thr-LltiMDL 

Over r.m,;r. the ,1n.;ily~ wa-1 drtN-ft.d :1bnvc the liniear 

range nf lhc curve and is tstJm;ittd, the ~/'Ullfll~ rC1Jlrires 

d!lutit,n In hrin~ lhl" .in.ilytr b,10:. inln lht- linr-.u r,1nge 

~ th.11 ii can ht- rr.rnrtcd 

·Z Scot C,1,;c Narrative. 

•1 · hC'N'Cll"nce of Arull! Critf'fia 

E,cw<icnC'!' of Chron1cCritcri<1 

Fi,mf R~111cro'11 :1f/i{llr Complt'tirm Rrrnrt 

·c11:cro· Sirf! Rrm,,r,,r/ Action 

Apn.120<16 

0(}()0~9-02 



'· Lo~~-11.on ID .• :RAA,.WCU 
.. Sa,j,plo_lD. - "'RAA.-WCU-A~&09ZO. 
. : Sample Date Chronic . ,Acute· . 9/_20/Z_OOS 

ChBinlCBI Name Criteria .. 'Criteria Surface Depth 

Table 17 
Water Quality MonilorJng Re.9ults Compared to Ttiggers-1.aboratory Parameters 

RAA-WCU 
--RM-WC~oso,zo 

9/20/~QOS 
Mid Dehih 

RAA,weu· 
-RAA-wc:u.c.:Oso9~0 

9/20/200~ 
Bottom Di!oth 

_ RAA.,WCDZ RAA.,wc.D~-.. _:a .·., -- 'RA.A. WCDZ 1 · _. - RAA,WCLI -
~-WC:02-A:050921 • ' i __ -~-W

0 

_ CD_2-_B-OS092 __ 1 _ - -- ~-w· ·c·D-·z· ;. ~50921,- - -RA.A0 

- :w· cu:A-050921 

wiiii!ioS ... . -- B1:i11zoos .. ·c:.· .. · ,c'··B---o_.-'11·',o-1mf:.-Doo •• ~.lh--... :_: 1 · . .-.. . 9/211200~' • 
. Suifai:a ileoth Mid Doiolh '"' Surfice Dej,it, 

Convention~ls (µg/l) 

Cyanide 5.2 20 sou sou 
---l----lc---------+---~---+-----=s-o~u----f----5-0~U---+----5-0-U-----+----50_U __ ±--50_U ___ _,_ ____ 5_0_U ___ _,; 

~~------f----+-----+----------f-----·-:_--_-_-_-_-_-:_'-_-_-_-_-_-_-_-_-_"_-_-_-__-_-_-_,+_-_-_-_-_-_-_-_'-_-_"-_-_-_-_-_-_-_-:_-_---.:.:...:.----1-----'--''----'---..:.:...C:..---'-----'-'-'-----j SVDC fµgl\.) 
Anthracene 0.73 13 0.0207 J 0.033S 0.0289 1:98 J' 1.74 J' 4.36-J.' 0.0185 J 0.0468 J 
Benzo(a)anthrac:ene 0.02 0.49 0.0133 J o:oz:i3 • 0.022' __ .:;->:uz·U\lii'/, '·" ,_.</::--;-';:1114,~,'.)i ... , ,_..,,.: .. , .),TG·J.•;Jc;,_. 0.013& J 0.0185 J 
Benzo(a)pyrene 0.01 0.24 0.0641 0.0703 J' 
Dibenzofuran 3,7 66 0.221 U 0.213U 

0.0112·,'. ._.:;;::.,~:., 1;58;f•_ #:<', .. -, .:.c.r,·'-","( .. U3 J-::!./-' .-, -·- ~:_ ... _-...;CS":9c.4..-..J,...c',c.l_'_-·....,'!~-'.-·_·.--,· ____ · Occ·.:.09'-'3'-J'--' --+---=-D-coD.:.61..-..4_._J=-' ---1 
0.211 U D.1BZ J 0.145 J 1.14 J 0.213 U 0.204 UJ 

Fluoranlhene 6.16 3980 0.0484 0.0705 
Fluorene 3.9 70 0.0193 J 0.0279 

O.OBO_B __ --+ ____ 4._0_Z_J ___ ,__ ___ l_.7_4_J ___ _,__ ___ 1_1.l_·J~-'._. -·--+-- O.OSGZ J 0.0662 J 
0.0262 1.39 1.16 - 3.61 0.0326 0.0408 J 

0.184 Naphthalene 12 190 0.262 
Phenanthrene 0.0746 0.111 

0.27 _.16;8 .-· .14:o -·- ,z.a .' - o.391 o.667 J _J 
--c-------1--=--t--i----11------,--.-,=---t----,,-,--,~--+-----:::o.-,-11-=-1:-----r-----:1=-.s:cs:-J':-----+----s=.-::1=-o--:J---i-----:2'"'0.-=2:-J:-----t------,o=-.o:::9:::0=3--:J----:----,o=-.:c1sc:6:-J:---- I 

Notes· 

µg/1 Mim,1;Tams pc, hlf"r 

U Non-Detect 

8 AnaJyte wa.5 detrdNi ir, lhc bhink 

f.(tim11trd. the rie<ult i~ re1nw tht? ,.,pmting limit and 

pl,ovr thl' IDb MDL 

E Ovrr r,mgr, J~ an.ti)"~ w,n <k'tt,ctr,,d .WOvr th(, lint',,, 

r;,ngr ('ff the C'llt'Vf' .,ntt i, c,;;tim.,trd, the- '>;\mrle rt-qui~ 

dilulinn tn brin~ th~ ,1n,1lylt' ~:)rl lntr, !ht linear range 

so that ii Cdll b(,, rrpnrn-ct 

Z See C.i~ Narrativt". 

•1 E•Cl"f:rl('nrt' of Acute Crilrria 

bCN>ocnre of Chronic Critt-rh 

Finni Rt!mrmof ,1ch"r111 Cnnrpldi"" R~rf 

-Casco· Sitr Rr,.,,ntl'nl Artinn 

\ 

"""' 2n06 
0000::!.9-0'! 



- - -
[ocatlon 11!_., .. 

.. --Simple ID· .· 
Sample Date. · 

Charnlciil Name·· · 

-
· Chror\lc:·: 
-Criteria·· 

-
Atirte;, .· 

criteria:' 

- - - - - - - - - - - - - -
Table 17 

Waler Quality Monitoring Results Compared to Trlgf!ers-laboratory Parameters 

. R,IVI-WCU · - 'RM;WCD8 .... 
RAA-WCU:.C-4SOIZ1 : . RAA:WCD!-A~SO;U ... ·~~~~~g~j 

: ;ii.112005 . 9/23/2005 :· - . . "i,123/2oos . . 

· · Bottom Depth · · : Surface Depti, .... Mid iie6tii :' 

. - ... :-·RAA-WCUS •. ..- RAA-WCU5.. . 

. RAA-WCUS-A:.0509~3 ···RAA-_.w_··
91
>:~

1
s-
2
·,
0
~
0
. •
5 

ii•. _01123 •• snl!zcios~ - -
liliil Dlii>tii 

. RAA-WCUS' 
'RAA:.wcus.c-i>iio!iz3 • 

"tii:!312005 
. :aottii;;;oii"iitli . 

. ···.RAA:WCDZ .. 

. . RM.wi:~i-OS~~tS.:RIN_~-: .. 
.. ··9128/2005. -

i 
0

Riniati!·e~~t 
Convantionals {µolq __ +-----4------i--------1-----~~---+------=.,..,.---+----=-;-;----lf----:::::-:-:----+----;:::-:-;----+----=-:--:-------+------=-=--:-:-·------j 

Cyanide 5.2 20 sou sou sou sou sou sou sou 50 U 
svoc {µg/l) 

Anlhracene 0.73 13 0.0285 J 0.0184 J 0.01n J 0.0413 0.615 
Benzo(a)anlhracene 0.02 0.49 0.0175 J 0.0497 • 0.0496 J" .0.0607 " 0.43_1 J.' 

0.01 0.24 0.0651 J" 0.0699 J' 0:0742 ' 0.0836 J" .. , o,ss~·J :.,. 
3.7 66 0.206 U 0.192U 0.194 U 0.0616 J 

Benzo(e)pyren_•~--1-1....:.:.:..c.._+----=='--+---=-=:==----=-----<--_:_===----+--....:.:=.c...'-"-----+---==,-c..---1~-~=---= 
Dibenzofuran 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Naphfhefene 12 1g1) 
Phenanthrene 

Notes: 

µ~ h.1iC"J"Of;r.irn~pc"rhlt'1' 

U Non·Dt:trct 

B Anatytt wa, cktmrd in lht hlank 

EstimatNt, lhe rr:i;-ult j,; ~low the repnrting limit ;1nd 

otww,r, lt1t"' lab MOL 

Ovrr r:angt. ttw ;u,alyt" ,va, drtrrt«I ilhnvr 1hr linrar 

r,,ngt' of the cu~ and is rstimiltNt the s.imrle rtqtil~ 

dilu!lnn In hrin5 IM' .. nillytr ti-ad: into 11'11" lint>ar r.anse 

,n lh.ll it nin be tf'rortrrl 

Z 5tfo Case Narrative. 

•1 · E..:Cl"t·rir~ of AQll:1= Critr-ria 

E.-Ln"ltrnct' nf ChronicCriterio 

FiMITI Remor>fF/ ,1rlit'n (c,mplt>tinn Rq"Orl 

-G11!-co • ~itr Rrinov11I Action 

0.193U 
0.0611 J 0.0526 0.052' 

~--
0.117 1.64 

0.0241 0.0108 J 0.0115 J 0.0162 J 0.455 

0.181 0.034 J 0.0231 J 0.0334 J 3.88 

0.0791 J 0.0324 0.0283 0.0535 2.16 

--J 0.498 0.424 0.0163 J ·-j 0.338J" 0.278 • 0.0208 U 
·0.428\J '. # ·.·o:u_,_j.,.11.::,::: 0.0208 UJ 

0.051 J 0.0521 J 0.208 U I 
1.36 1.02 0.0198J~ 

0.391 0.339 0.0152 J I 
I 

I 3.65 3.69 0.114 I 

1 1.81 1.53 0.0791 J 
--, 

' 



-LoC:auon·1.o 
Sample ID" . 

Sa mpl~. Date Chronic· Acu,;,· 
Chemical Name cr11:er11 Criteria 
ConventioMls (µg/ll 

Cyanide 5.2 20 
SVOC(µg/LL 

Anltlracene 0.73 I 13 
Benzo(e)anthracene 0.02 

·1 
0.49 

Benzo(A)pyrene 0.01 0.24 
Dibenzoturan 3.7 I 68 
Fluoranthene 6.16 i 3980 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanthrene 

No~: 

pyJl MicrC1iram.< per liter 

U Nnn-nt-tcct 

An.ii)'~ wa,; d('lrdr,I iri lht- hl.1nl,; 

Estirrwited. thr ~ufl i< f.rlnw the- reportinR; hmit and 

.ibovr thr l•l:i MDL 

Ovrr ,,,n,5.e-. the- ,m;tJytp Wil~ dc!N1Prl ;il,,nvr the lint-;:ir 

,ange of tht- c,rrvl' ;ind i-. ~timafed. I~ s;imple requires 

d1l11tinn to hrin~ the- an;1.lyte had. lnh.l thr-lir>r'..,, range 

v, lh"t it cnn he rr.f'"rtM 

Z SeeCilS('N:irrntive,. 

•1-, bettdcnrr of Aruh' Crileriil 

bettde11rr of Chronic CJi~n.t 

Fi,,n/ R,:,,,i/'ltml ,~tin" Cc,npl,:,fron Rrporf 

-G,,5eo ~ ~ill" Rr1ttnprr/ A<lio" 

·RAA;wcD; ~:. 

RAA,WC.~~-A-050928 
9/2~~005 

Surface Depth 

sou 

Z.25 
30,2 • 
11.2J 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

RAA,wc,pz_ 
RAA-WCi>J:.S,050926 

9/26/2005 ... 
-Mld·D~pth 

sou 

Z.72 

14.2J 

RAMilC~~ 
RAMVC.li2.8'-11509~8 DUP 

9/26/2005 

- r.i1dc~rrth 

sou 

25.1 • . 
35.2 • 
12.7 J 

·RAA;WCDz' 

m-wco2,e-:oso92s. 
. 9/28/2005 
iicittomDii>tti 

sou 

-2.31 . 
,~--( . :.;' .1.9:i:J '.~#,'.'' ;_ 
:."''.." :,· 3:41,J '!' . 

0.751 
1.92 J 
2.50 J 
30.8 • 
13.3 J 

surla~~ oeiith .. ··. 

sou 

0.0141 J 
0.0142 J 

0:0791 J • 
0.198 U 
0.0325 J 
0.0454 
0.478 

0.0821 J 

RAA'WCU 
RAA-WC:U-B-050926·' .. ~WCU-C-050926 

!ii2ii12oos srisr*oos ·· 
Ml~ D~pih .. -Bottom Depth 

sou sou 

0.00755_J __ • 0.0307 
O.Q191 UJ 0.0136 J 

0.0191 UJ 0.07U J" 
0.191 UJ 0.193U 

0.0191 UJ 0.0614 J 
0.0569 J 0.0231 
0.0168 J 0.0242 J 
0.118 J 0.0909 J 

, .. ,.RAA;wco_s·.; 
RAA-WCD.8-A'°S0927 

. 9/2712~*5 •,•a, • 

··Stirtacai:le11th . 

sou 

0.0148 
I.OBJ 
0.246 I 

Ap,.il 2006 

OOOfl:!9 <C 
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Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parametera 

-: Locatfi#1 ID,··•·-·· 
,. Sample ID 
Sample Data: 

Chemlcal Name .. , 
~ciiiorili: Acute 

Crtlorlli · . Crlle;la :· 
Convonlionals (µg/LJ 

Cyanide 5.2 20 
SVOClµg/Ll 

Anlhracene 0.73 13 
Benzo(e)snthracene 0.D2 0.49 
Benzo(a)pyn,ne 0.01 0.24 
Oibenzofuran 3.7 66 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanthrene 

NC"te:s: 

f.l~ Micmg,.im~ (""1 litl't 

U Non,l°)(,trct 

A.naJyte was dttrctrd in the hlanl! 

E_,.tim.ired. th~ ~ult i'li hclnw lhe rr-rorting limit and 

o1NWl"lhrl;:il,}.fDI. 

Over range. 1N' anlll)·tc wn, dl'tedM at'<we IM' liM,tr 

range of the curve .ind l!i e5tim.:ittd. the iample ~,ires 
dilution to bung I~ an.ilyre t,.irl: Into thr lil'IC'ar ran~P 

so th.it it cari be repnrted 

Z See Case Nan-ative 

~.;::·· hCl"CdcnceofArutcCrittria 

E,i:ettc\cnt"C' of Chronic Crilt'ria 

Fi111rl 1t~mnt,e1I .~.·Hori Cnmp/t'lirm Rrprrrl 

-Gasco· Silt Rl"mtm,1f .Artfon 

· .. RAA_1VCD8 .· -
. RAA-WCD8-B-05D927. 
. . . 9/27/2005 .. . . 

' .. Mld.D~nlh. 

50 U 

0.0212 
0.0122 J 
0.0732 • 
0.203 U 
0.0701 
0.0446 
0.637 J 
0.126 

•.. -~'.~c~~ .• , .. 
. ffAA;.WCD8'8.:o5092TDUP 

·· ',iiii,z,fos 
. Mid Diliilh 

sou 

0.0379 
0;0235 J.~ - . 

... ~- .· -1;57J_',f.•,,·.,,,,.:c 
0.249 U 
0.148 

0.0927 
1.14J 
0.271 

RAA-WCD8 . ;' R!.'f~C:I~; ,•· ·· .•. 
RAA,WC_iiil~S0927 : . : RAA!INS1DE1,S:0S0927 

.. 9/27/2D05 . : . ' .11/27/2005 
. e~ttain o;i;u;, . ·' .11111cii, i:urii1n _ . 

sou sou 

0,0452 
0.0289.' 
0.095 ' 
0.21 U 
0.155 59.7' 

0.0738 52.1 '· 
0.875 J ,·.;.58.CJ'f 
0.217 165 

. . RJ\ACWC:OUT: .... 
. . RAA:oi.rrs1tiE1~50927 

_·.: iii21,2oi!s ; · · 
. ·.Outo1cie·cui11iln •. 

50 U 

0.363 
0.241 ' 

'RAA:.WCU3 
. ili:1ficti,:,i..oso927 

· . , · 9127/2_005 
., .. ,.'surlai:e Oonth 

sou 

0,091 
0.0491 ' 

,.RAA-WCU3 

· RAA:.WCU:J.8.!050927 . 
. snr12oos-,. 
i.!111~nti, 

sou 

0.0225 
0.0127 J 

0,114 ' .. ,.:c':O,lt!'..c'·:.::•.~.".;_ . .2_ _ _:.'-1----"='----1-- 0.0728 • -I 0.0567 J 0.0354 J 
1.03 0.253 

0.392 0.103 
3.77 J 0.966 J 
1.50 0.359 

0.199U 
0.0715 
0.0439 
0.54 J 
0.123 

I 
I 

A.pnl 20<l6 

0000.'.!9-02 



l.ocatloii·ID .... I 
Siimj,~fD 

I 
SimpleDat~ Ctir(Jrl"i"c -Acute 

cttem1cal Nama Criteria' criteriii 
Conventlonals (µqn...l 1-2d Cyanide 5_2 
svoc fµg/1.) 

Anthracene 0_73 13 
Benzo{a)anthrecene 0_02 0_49 

Benzo(a)pyreno 0_01 0_24 
Dibenzofuran 3_7 66 
Fluorenthene 6_16 3980 

Fluorene 3_9 70 
Naphthaleno··-· 12 190 
Phenanthren& 

No~· 

.,_.r./1 ~ficmgr,1m,;pt'rliter 

U Non·Oet«t 

AMlytr wa~ cfott'drc1 in 1hr hi.Ink 

F..stim,lfl'ti. !he lf'">ull i!i brlow the rcp,rtin,; hmil .and 

nt-nve lhe lab ~fDL 

Ovn r.,11gr.. t~ ,1,nalylC' w:io: dl'tr'd.cd ahovc t!vo li~.u 

ran~C' of the curve ;ind i~ cstim.11trd thf' ~.imple rrquircs 

rlilutinn In hrlnJt 1hr nnalrte h.1rl.: into the li"'ar range 

i:ll that 11 c:in ~ rcrnrtMf 

Z 5(oe C.S" N.vr;itivr. 

"I E"cttrlCnCt' Clf An1t<" Cri~tld 

E.>.:CTNicncc of Chtoni~ Crite-rfa 

Fi11nr Rrmcroiil :kticm Cam11lrtio" Repo,.I 

·c;.,!tl"<'- Sitr Rrmnr1,rf A,:tifln 

RAA,WCU:i" 
AAA-WCI/J:-C-4SD927-

9/Z_7/_200S 
::.ilottom Depth 

sou 

0.11B 
-0.0795 • 

D.174 • 

0.0731 J 
0.397 

0.15 

1.52 J 
0.538 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

RAA-WCU4 ---­
RAA.WCU4-A--050927 
_---;"' __ 9/27/ZD115 

-----· -Surface Depth -

sou 

0.204 
0.108_ ._ 

D.17C- • 
0.0425 J 

0.46 

0.166 

1.49 J 
o.au 

---- -RAA-WCU4 --_ -- RAA-WCD1 RAA-WCl:>_1 RAA,WCDf- -:-:RAA,WCDZ 
RA.Mvtu4'-C-oso,21 . RM:~co1!M!!ib,2!!,2_ RAA.wcD1...s:oso,z_~,2-_ - '™-W~D1'C-Osa9~,,.i -- RAA-w.c::pz.i-aiiii!iis.:1-

-- - · 9121,2005 , - ,-, -- " -1,2i1zlios· - - ---- ·----- __ : 91z!i12005 ,- ;· 912.91200s • .- ·-_. -- -- -__ _ _ ________ __ _ _ _ , _ _ _ _ _ __ _ --- •
5
,wf_912

0

9
0

/

8

Z_ODOe·~'h 
Bottom Depth _·suifocii"-Daptti --Mid Depth - __ Botiom Depth ,,.., 

sou sou sou sou 50 U 

D.122 1.1 0_2 UJ 0.99 • 0.94 

0.0869 • -0.8,J;~•--'- 0-2 UJ •·_O:li3_:J_• ii - ."li.75J.• 11: ,: -
0:169 • ···,.-:tal;c'-,:·-- 0_2 UJ ,:.:,:_1;:i/t-'_.- ,___;_ -· -,:1: ·~·-
0.204 U 2.1 UJ 2 UJ 1_9 UJ 2 UJ 
0.374 3.7 J 0_2UJ 3.7 J 3.5 J 

0.123 0.45 0_2 UJ 0.38 0.37 

1.10 J 0_52U 0-5 UJ 0.48 U o_s u 
0.454 1.7 J 0_2 UJ UJ 1.5J 

~:,Wcoz 

• _ ,91291_2005 
.. -•-Mid Depth 

50 U -j 
------, 

0_2 U 

0.2 UJ 
0:22 • 

2W 
0_2 UJ 

0.2 U 

0.5 U 
0.2 UJ 

-<rril ](}()6 

OO(',<r.9-02 

' I : 
-i 
i 
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Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

:'. LocatJoii 11:L;; 
· · . . S•'!'PJ~.l!L. ,- .. 
· ·· sinii,1.i oiii., 

Che mica I Name ·· · 

Conventlonal1 (pg/LI 
Cyanide 

SVOC (~g/LI 
· Anthracene 

· Chronh:·. 

ciiterli' 

5.2 

0.73 
O.Q2 

Acul9'. 
crthirta. 

20 

13 
0.49 

·. RAA:Wco2 · ··· 
.·. RAA.WCD2.C..il50919;1 

:~.,WCl>,4 
. RAA'WCD4-A'll5D9:i9:1·. 

. 9/29/20015 .• - .. 
. : Surti~~ De~iii 

_ :· RJlA,lNC_ll4,' ._: . · :. •-RAA.WCD4. .· 
'RJlA,WC!l,~~~SOJ!!l,2, :::~,wp~f@Joszk1•: 

: . 9/29/200&;_ ' ._ •. : .. · . 9/29/200&· .· 
suifice ilei>tii .. · : i.iiti o~iitt1 

sou sou sou sou 

0.19 U 0.3 0.2 U 
0.19UJ 0.2 UJ 

0.01 0.24 0.19 U 1---Be_n_zo_(~•~)p~y_re_n_e __ -+-----+----------~----,···{7.·;c,,:,,·o.M·J •,·#' .• "&;;:,: :~·-·,V'.[;70;4&.s~ 1_::;.-;,1,:c .:,'. · 0.24 • 

2 UJ 3.7 66 1.9UJ Dibenzolun>n 2. 1 UJ 2 UJ 
6.16 3980 

Fluorene 3.9 70 
Naphthalene 12 190 
Phenonthrene 

Nole-,:: 

pAfl Mirmr,ram~ pM" litr,-

U Non-D~ltcl 

Anill}'tr w~ ctetrctrd ir, lhe blank 

E.!llnnatrrl,. !hr resµU ts bekm, lhe rt"pnrting hmil and 

.:it.riv(' IN' l,1b MDL 

Ovrr rang:e. !he om."llyte w~ delr.cterl o'lbn~ the linrar 

rang" of tht- CUT''" anr1 i-. l""limatNi, tfw. ,;amrl" ~1irf'S 

dilutYln In t,ring 1hr .in~y~ t,:r,c\:. into tht- liN"".ir ~nge 

'.(('I lhar If can be rt'f'0'1M 

Z 5tt Case Na.rrative. 

';:rn b.C"f'N'll'nt'C of ArulP Criltn.i 

hettdt"nn- of Chronic CritC"ri.1 

tinnl Rr111m:,al .-4.-rit'ln ("n"'Tl~ti('tff l{,pnrl 

-G1r:i:ro • Sil~ R~mon1rl Action 

0.19UJ 2.5 J 0.99 J 
0.19 U 1.7 J 0.24 
0.48 U 110 J" 0.5 U 
0.19UJ I 6J 0.84 J 

0.25 J 
0.2 U 
0.49 U 
0.2 UJ 

RAA0 WCD,4 . · : :.,RAA;WCD4. 
RAA•WCD4'8'050929-2 .. . flAACWCD4;-B!OSOiis.i,iiUP 

iiH,:iiioi . ... . . . tinsiioos . C •. 

: Mid D~~i~ . Mid Depth 
· ,,2912oos,: .... : 

.eotiom i>ei,th . 

sou sou sou 

0.46 0.49 0. 19 UJ 
0.31"J • • 0.38.J • 0. 19 UJ 

1.9J 1.8J 0.19UJ 
0.22 0.29 0. 19 UJ 

0.54 U 0.49 U 0.48 UJ 
0.96J 1J 0.19UJ 

April.?(1()(, 

n<KKJ~9-0? 

-



t;Oc~tiOii ID -
_, Sample ic:: .. 
-·sainpla Date -- . 

Cheinlcal Name ·· -. -... 

Convenllonals IPg/L) 

Cyanide 
SVOC jpg/L) 

Chronic_ 
'.Crllarla_ 

5.2 

··Ac~~ 
cr1terla 

20 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

--·RM·WCD4. 

_RAA:WC~4,C.06092~2 
9/2.912006 

Bottomileiiih 

sou 

· -. RAA-Wcllif -
·RAMNSiDE:05092~1: · -·- - !iiziiiioos . · -

bis1ii,):iirtillil 

sou 

:.RAA.WClli. 
RAA-INSiDE'05092S.Z 
- . 91211,zoos · 

11111iie curbiln. 

50 U 

RAA,WCOUT· 
-·. ~.0UTS10E;(is09i~:I 

·-.- imiioos -
. Outside Curtain 

50 U 

.RAA,W~OUT. -­

-RM-OUTS_lll,_~;o5_09.2S,_Z 
9/2812005 

. outsrlie c~rtiilri ' 

sou 

R,4\A;wcu 
~WCU-A'05091S.1 

-il.i:i!i12nos 
suriaci!o~i;it, 

sou 

_RAA-wcu· ·: 
RAA'Wcii~'OS09Z',,2 

912912005 , .. , 

- stiria~e Depih 

sou 

13 0.62 o.73 o.ils,·. ..·:,".c;as.-.i.1,,;t;,::-;'.,2;,:.: 0.2 UJ o.&9 J 0.2 u 0.2 u 
0.49 0.44_J • 
0.24 _0;72" # · 

-f--'-o._0_2_+-~-'---+---,-,,--;--c-,,--c-----:1~-~-·,.c·.-·\ o:99·j,•;f-'.·i/,:: ',,: f.•C,•' ''>·.12\1:~ #Ii':":.:'>,> 0.2 UJ <'. ,:;., _: o;c1•J : -. 0.2 U_J ___ -+ ____ o_.2_U_J ___ __, 
0.01 ,:'-.-.:..:: <t,3i!,t:-·,-., ... :,:,;._: :,··._-:i. 'J: '1il-~_'.:, _,-_.,::;·:_., -,:,_-,_ ·:,D;3S:J•,,, · •_;;t:4,I~·-•~"'-· ~~-,--___ o_.2_u ___ _, ____ o_.2_u ___ ___, 

66 2 UJ 3.7 ~~c~--~~-,~~ 2.2 UJ 2.2 J 2 UJ 1.9 UJ 2 UJ 2 UJ 

3980 1.9 J 6.16 7.5 J • 67I" 1.1 J 2.8 J 0.2 UJ 0.2 UJ 
70 0.3. 3.9 0.22 l.1- ·- 32-J • 0.2 UJ 0.28 J 0.2 U 0.2 U 
190 I 0.5 U 

I 1.1 UJ 
j_ __1_2__-+---'-"~-+----'-~',------f-----:-0.~5~5~U----+-~~2-,c&c-J:-___ --l~---o~.c5_-c-U--:-J ___ -+ ____ o . .,..48=--:U~J----+----=o-=.Sc:1--:-U,----+---~o'c.4c:9-:-U,-----, 
~ 0.68 J 66 J 0.29 J 1.7 J 0.2 UJ 0.2 UJ 

Notes: 

µrJI !l.1ic,~r•m(rcrlil!'r 

U Non-Drtcct 

An11lytr w.,:S: rlctrdr.ii 1n lhr- hlanli: 

E.;timaleti. thr r~ult is ~lflW the rt"pOrling limit ,md 

.,hove lhl" lab MDL 

0vl!'f" range. thr a~lyrc was d1'h!'ckd o1bovc the linear 

range of 1hr run:e and i'5 t"'§tfm.ltrd. fhc samph: ttquirr-s­

dilution lo bnng the an11i1ytc bi'idt inlo thf" linear r.11~e 

~o lh,lf it mn ~ rt'pnrh"<l 

Z Stt Cn~ No1rralivc. 

·t Ei:C'ttdmre nf AOJ!e Crftt"1la 

E.tettdcncr of Cl'lronlc Crifffia 

Fimrl R1-,umml .'\rlinn Crimplt'timi Rrp('trt 

-G,r,co- Silt: Rrmoo,r/ Actir•n 

A.p.-il 1nn6 

onnn29 02 



- - - - -
Loi:atton 10·· 

. .Sarnplo ID . 
.. :· .. -: .. '5ample Dai, ; . Chronic Acute 
ct1e·m,c:.1 Name , .. -.,- - Criteria Criteria 
Conventlonalo tfl!llll 

Cyanide 5.2 20 

- - - - - - - -
Table 17 

Waler Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

·RAA:wcu 
RAA'.WCIJ..B-0509211-1 

9/2ilizoo5 . . 
. i.41<1 o.i>ih : 

sou 

RAA-WCU 
RAA-WCU:S:0SD92S.:2 : . . 912iii2005 .. ·· . 

i.tld De~lh 

50U 

---~~~-wRAAcu..c· :W~suo·,·2:~_.,.:-_: .. ·. ,·'RAA.wcu·. - ., .. 
- - - . -'.ili,Y{C,!J,aj)so~2!:'2 . 

:·_ 9/2912005. . 
8
o~sm.1:'-Deo°:!.,-h.,: 

i!oitoin iiei>ih uuu ·~· 

········ RAA-WCDI 

. . .• B(~oi.zoAi. 
... suificl-l:,anlh 

sou 50U S.BJ" 

- -
RAA-,WCDI 

Ri.A-wco1'.Efuiso!i10 
· · .. · ii,iiiizocis , 

; Mtt1Diinth 

5.6 U 

- -
.'-'.:9/30/2005 · : 

Mtcfa@otii · 

. 5.6U 

- -
-:. ··· ; .. ~,wco, ·:. · / 
. RAA-Wc~i,c;osom, I 
·. '.:·~a::2:!.~-•-·:· 

svoc !µgill 
Anthracene 0.73 13 0.2 U 0.2U 0.19U 0.2 U 0.36 J 0:91 • 

~~----.! ==-----~----'-------4-----------l----------l----------l----------4---------f--.---~----i----~,.-c1-.-----t-----0:97 • I 

Benzo(a)anthmcene 0.02 0.49 
Benzo(a)pyrene 0.01 0.24 
Dibenzofuran 3.7 66 
Fluoranthene 6.16 3980 
Ruorene 3.9 70 
Naphthalene 12 190 
Phenanlhrene 

Notes: 

µ-&fl Mirr(lJtf.arnc('f"'l'lih"r 

u Non-Dettd 

8 l\natytt wa!'I dttcctcd In lhfo blank 

bhmalr-d. lh.- rtsult io: ~'" the n:'pnrli111; hmil and 

,1hio1Tt~l.,t,Mt>t 

O,.·l'1 r.1nge. lhfo .m.,lyte w.i, dctcck'd ,:1b{,,:c the line.1.f 

r.1ng~ C'll lhe cun·,. ,1nd i"i !"itimatrd. thfo s.1mpk- requin:, 

rtllutku, tn hring tht- ;m:.lyte bad: into the lil'll"ar runge 

to th.11 ii C'an N' rl"f("rted 

7.. Stt Case- Narrativt;>. 

'I: bl"Ct'dr~11I AruttCritmn 

facrerlcnrr of Chronic Crttr-rlil 

~fon/ Rl!'nll'IMI Artit:nr rr,mrf,-ricn Rq,ort 

'"G,1sca" Sitr RrrnnthJ/ :1ction 

0.2 UJ 0.2UJ 
0.2U 0.2U 
2W 2 UJ 

0.2 UJ 0.2UJ 
0.2U 0.2 U 

0.5U 0.51 U 
0.2 UJ 0.2W 

0.19UJ 0.2 UJ 0:26J' 
0.19U 0.2U )· . . ;.~ .. o.;u-., ~.Iv .. 
1.9 UJ 2UJ 0.2UJ 

0.19UJ 0.2 UJ 1.l J 

0.19 U 0.2U 0,093J 

0.48U 0.5U 0.058 J 

D.19 UJ 0.2W 0.35 J 

:.'.:o.&B \,,I>,,.;_ 
.-:-.1:1 •••• 

0.2 U 
l 

0.27 
0.15 
0.119 

'<1:2·:.··•',· ·· · · 
0.19 U 

3.6 
O.ll 
0.2 
0.98 

.: :-0,75/·,, .. · .. : .. I 

.•h1:····· ·~ 
0.2 U j 
l.4 
o.32 
0.16 . 
0.98 

~pril Z()(J(, 

000(1:!9 O!. 

I 



.. Location ID. 
·)ampl~.ID 

.· .· Samplii'.Da.te 
C'fiamical Name.. . 
Convantionals (JIQIL) 

Cyanide 
SVOC (µg/L) 

Anlhracene 

Benzo(e)enthracene 

... ,·, ... 
Chronic.... °A~uta 
'criteria '··. Crlt~rla, 

5.2 20 

0.73 13 
0.02 0.49 

.'RAA,WCD4 _ .. 
RAA'WCD4'AC060930 

. 9/31112005 
Suifa°Je.ciei,th. 

5.6U 

0.59 
0.37 • 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

.··RAA-WCDf:· 
· w:Wc!>4'il:osoil30· 

· w3oi2oas 
Mid Desiih• 

5.6 U 

.. ......... ,RAA,WCD4: ,. ·:.- RAA-WCIN' 
· fucwciM-c:oso9..:so · · FWi::iNsioe:Oso,3o . 

s13oiioos · · si:ioi:iaos · 

5.6 U 14 " : 

.. _ RA,A,Vicpur . _ 
RAA-OUTSIDE:050930 

· : . illcliiitiis · 
- oim1cia c~ria1n . 

11 • 

··RAA:WcU: 
RAA-WCU-Ml609:iii 

s1:io,2oos 
siiiface;i>esiu( · 

5.6 U 

0.02 UJ :0;97 • .9,7 • 0.047 J 0.2 U 
,:,;c;~7.8 ,.,,I i 0.039 J • 0.2 U 

RAA:.WCU. 
RAA-WC,ll;-~50930 

9/3012005 
Mid Depth 

5.6 U 

0.2 U 
0.2 U 

'·.:RAA-\io!C:,U. 
RAA..wi:u,e~sti;lo. 
. · .s,io,ziiu 

Bott~;;;Dejjtli '. 

5.6 U 

0.2 U 
0.2 U 

Benzo(alpyrene 0.01 0.24 .· _. _. . ·0.11 .. ···1.·.... . _ _ 0.028·J" ·:· .. ")"0.99'!:1::;:·.", ,,: 
66 0.2 u ----o"".2"'u.,.J,----·t~~~-=-o.2 u 

0.24 • 0.21 • .... :,·,. <:r.11.:,·~· ·~/~.-~,~,--__ o_.1_1_J_· ___ _,__~c~"-'' ,_o_:2_1._·_1 ____ ,__ _______ +----
Dibenzofuran 3.7 
Fh.Joranthene 6.16 3980 1.7 0.02 J 
Fluorene 3.9 70 0.31 0.02 UJ 
Naphthalene 12 190 0.11 0.049UJ 
Phenanthrena 

Notes: 

ug/1 Microgram.<:: prr litM 

U Non-Dtltd 

D Analytr w,,~ dt'tct'tcd in lhe blank 

E,;timi\h•<I. IN' rNUlt i,; below I~ rr.pnrtini limit 3nd 

,1t,n"~ ttv, lnh MDl 

Ovt-r r:1nir, the an;ily~ w;i" dt."ttttr.d iihovc !he- linear 

r,1nge of 1he curvt And 1s e;timatnl. !he s;imrlr ~1irt'S 

diluliol" In bnnJ: 1hr .-snolyte hncl.: inlii lht hnc;ir ra.n,;c 

r.o that ii c.in he rcpnrtcd 

Z Stt Case NanatiV!'. 

'"I [:i,;recd~nc:e of Acute Critrrfa 

E.:ettrlenc:C' nf Chronic Critrri:i 

rinal Rtwo.>al Aflion CnnrrlrlifJn Rt"pOrl 

·c;i15Co· Srlf' Rrrnoo,r/ Action 

0.8 0.02 UJ 

0.19 U 0.19 UJ 2 U 
3G' o.1TJ o.2U 

0.3B o.73 o.019~u~J-----+---..,o..,.,-,zs, 
1.4 0.048 UJ 0.5 U 0.13 

0.9 5.1 0.052 J 0.44 

2U 
0.2 U 
0.2 U 
0.5 U 
0.2 U 

2U 
0.2 U 
0.2 U 

0.49U 
0.2 U 

April znno 
~~·O:! 



- - - - -
i.oc1ilon H~ 

_,.S1n1pla)D .,_. -
:-,:- :::_ '.. _:.sample_D:ita · 
c~mical Nlinie ._ ·-·· -,-

Convanlionab (µg/LI 

Chronl~ · Acute 
cr11,;;1a .. . c;11er1a 

- - - - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

RAA:Wcot,. 
.--· RAA-wco1'.il:os1 cioi 

.... :.·10,li2ooil .,. ' 
Surface o,;~th 

::RAA.wco1, 
-RAA-wcii_1;s.o1100, 

101:iiioos· ·_: 
·J.i1d1Jiii,lli 

-- . RAA.wco1- '·RAA.WCD4- -
AAA-wcii1cis100:i. ··ili;wco~A:Os~o~~ 

·1o_i3/i_oos" '- .-, . '.~· .1iilfoaos _ -
: , Bottom o,i;it, :. sJr1iiiti Di 11th __ 

. : R.IIA;".'C~4 . 
RAA,WCD4'B'051003 · · -<, 1013ifoos. · 

Mld.iJeiiiti 

- -
RAA;wc;_04·­

RAA.cwc_o<i-c.os1003 
; ·1_0/312005 _ 

-.-Bottom iienth _ 

- - -
-_ : RAA.WCIN , -: -

ili-i~sibe~s1ooi 
-,0J:112oos -

1mi11ei;i,i-la1ii 

RAA;wcour 
: w:oiJrsiri~]s100, . 

. 10/3/2005 
oui;,1.ie ciiiii.1;, 

----'C"-'ya=ni.:cd•:_ ____ l--":::....-1--=~--'----"'5_'°5-"u'----+----"S.::.6:..:U:_ __ -f--------'S,::.6~__,:cU ___ +---__:::.S.::::6..::U:___ __ -l-------'S"'.6'-'U"-----+---'5:.:·6:::__::cU ___ +------'S:.:.6::..=U ___ l-----"S.:.::6_:,U:___ __ ---l 
svoc (µg/ll 

5.2 20 

0_73 13 2.1 • L2 ._ _ 0.79 ' :v '2.4 • 0.57 J 4.6 • 
0.02 0-49 
0.01 0.24 I 
3.7 66 

6.16 3980 Ruoranthene 5 4.7 1.7 4.5 6 9.2 • 1 J 39 • 

3.9 70 Ruorene 1.4 1.2 0.53 1.3 1.4 3.4 0.32J 15·. 

12 190 ,___N_•...,Pc...h.c.th~a---'te_n.c.e ___ ~--"''---'--~-4---~· 2_-s_· ___ ~...,_~_ 28;_• __ __::_:::i ____ 1~2:___ ___ ~ __ _.:1_::8_' ___ -J-----'2c,6:___" ___ +---=-=.------+----"::C"-'-'-"-'--'---'+-------'6':-;0 _• ___ ___, 
Phenanthrene 8.5 ---iz 3.7 7.2 9.5 15 

6.1 J 2ao:~·,,.-_· · 
1.7 J I 81 

Nole,-; 

pg/I Micmgr,1m,; pl'T litrr 

U Non-~tect 

J\r,.;1~•te w.as ct,,~ in the bl.1nk 

E.<ttmate-rl. lilt re(ult ~ below lht" n:'porti~ limit and 

ilbo .. t 1ht Ltb ~mL 

Over r.,ngr-, lhr- ano1lytr- w.u detttttd ,1hc,v(' tht- linl'.:tr 

range- oft~ nm·f" ;,nri i..- .._tim.,red, the SAmrle ttquir~ 

c1ilutinn K'I t,nr,g the •n,,lyte b:n:k_ inlo IM' l\nr,n ran~r 

so 1ha1 it an ~ rrpnrtttf 

Z Stt Ca<.l'" NarratiVt'. 

··::;._: .. : E«t'Cden~ of Acult' Critr-ria 

Exettrlt'1\~ of Chronic Crileoria 

finttl R~11wonl Adion Complt"tio,, RC'f'O'rt 

·c-.ru:co· Sitr Rcmcmr1I ALtirin 

April 2f'l06 
00()():!.9·0:!. 

-



: ~OCaUon 10· 

. ::sample i.D,-.. ,, 
.. , . Sample_[);lfe 
Chemical Name 
ConvenUona/s fl'(//Ll 

Cyanide 
SVOC (pglL) 

~hro~lc' 
· Criteria" 

5.2 

Acute 
Criteria: 

20 

·:·RAA,WCU . 

RAA.WC\l,A'°51D03 
. - - 1 D/l/2DD5 

Surfic~ Depth 

5.6 U 

Table 17 
Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

. RAA'WCU • . 
. Ri.A,wcu-11-11,1ooi 

. 101:i/21105 . 
M1cioepu, 

5.6U 

RAA:wco 
~wcii,~!(iooiouii . 

··. 1oii12oos · 
_ .... :Miii P•i>th. 

5.6 U 

.-;•.·~~Cl{ .. , . 
. ·RAA-WCU'C~510Dl. 
.. ' . imiiooi.: .. 

e~iirimoiiiti .··· 

5.6 U 

· >·· RAA,WCD1- .· 
. w,wco;,iW,s1005 ~. 

. 111i412oos 
: Su.ifai:a.Diiplh 

5.6U 

·: ·: RAA,WCD1 ..... 

ftAAawcii1~510D5 
11ii412olis 

. Mlillleplh, 

5.6U 

RAil:.Wccil 
·w:wco.1-:e:os1ooi: 

.1014/2005,· c. 

iioiioin oepih. · 

RAA,WC:D4. 
RAA,WCD4-ACOS10D5 

1lii4IZDD5 .. 
suifiu:,:i:i~pih 

5.6 U -----;,------=5.-6~U~---

0.73 13 0.019U D.D36 0.023 a:02u .1.6 J. Anlhracene 2 J '. 1:i • 0.76 • 

0.02 0.49 0.019U 0.021·•. 0.02U 0.02U :..~ ·]:: ·,1 J "·l'f ',>. 
.0.029:,'. ·0.02&·:· , .. _; .,,,-\ 1:1·:1 :-1.r:.-:; · 

Benzo{s)anlhracene ;.~., ·:~''. . .c'.: :,._:.1~f'"J.! .• _- :_.,:;t'i ... ;: :? .>J'c-;:
0
:.o...,;1,.,2_.:,.".·.,•-;,:~"':-c-""-'-l-~c--=o-=.,u---~·,_~.,--1 

I--B:::e::.n:::Z:::Dlc::•,,)Pe<Y:..:"';:;n.:.• __ +-.:.:::c--f---=:..:..-t-,--.:.:::,,,:.,..:..._ __ +--'--'-..::C°="-:--'--'--+~-~.c.::.::'-::-~:--'----t----'-:'-::":-:----F---'-~"7~~=c-:'_· .. ,;,·,:::;. ':'.'·4.fj,'._.\::,;: ,'c\,:,,.. >',ic•1 ·'..t'/..J":··.;: ... _-1--:~,"'··...:· ~·~·0...:.5.cZ:c··"..c,tc..'"-.:~··=--+ 0.01 0.24 0.019U 0.033," 

3.7 66 0.19U 0.2 U 0.2 U 0.2 U 0.2UJ Dibenzofuren 0.3 J 0.2 U 0.21 U 
616 3980 0.019U 0.1 D.D21 0.042 3.2 Fluoranthene S 2. 7 1.8 
3.9 70 0.019U D.D25 D.035 0.02 U 1.2 J Fluorene l----=.:='---./------'-=.c....-----+-----'=:..:::..---f-----"=----1-----cl.9-'J'-----+---·-o-'.-'-96'---~'----0-".7-'7-----! 1----N-a_p_h_lh_a_la_n_e----+-----+----•--------- 1S" 8.5 ------j 8.1 14 • 12 190 D.D6 D.38 1.8 o.osu 

O.Q19 U 0.14 D.089 0.02U 5.1 
l-'-====------'--....:..:'---t-...:..::.-=...._t------'-=---+---___;=:..._--+-----='-----+---=~-----t-----------+-----=7"'.zc------;,- --~3'-'7~- -----2."'-----l 

Phenanthrene • 7 

Notes: 

pg/I Micm~r;irm J"f'r illrr 

U Non-°"tttl 

A.natyte wa, c\ctecte-d in the hlank 

Eo::1inutrd. the r~ull k hrlro\11 the reprrrting hmll and 

above the l;ah MDL 

E Ch·er range !he .:inaty~ was M.tcctcd .1N'lve the linear 

rnngc cif tl'te cu~ ttnd ii Nt/mo1trd, 11,,p .'Mlmrlr f'f'q11ires 

dilution lo hrin~ 1hr ,m.1lyte b;ick lntn the linear range 

!:('1 lhal it can b(, r!'pOrtcd 

Z Stt Cme No1T.1tivt". 

· •1 F..•rredtncr of Aruk Criterfa 

E,.rttdencr 0£ChronicCrittirir1 

Finni Rrm(IDal .1rtio,, Comp/rtion Rq,arl 

-casco • Sitt!' Rrrnotml A.ct inn 

Ap,.,I 2006 

f'H)()()29-0'1 



- - - - - - - - - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

Loc~iloii _(ci . -
_ :. _,S~mp_le,ID: 

- - RM,WCD4---
. RAA-w~s1oos 

AAAwcti4··::- .. ,,, ,ity~cJN -0. _ <. :~cour---- ·RAA,wcu:_ 
'RAA:.Wcri4-Ci>s1oai' ·. RAA-IN,SIOEa051~~~~ ,ji),.A:o\i,rsfi:i~"'151 bits : a• RAA-WCU-A"'15foil5 . 

··-.· .,.;.,.>Sample Daro,.·· 
Chomlcil Nania -

Chronic Ac~·;:;· . " 0 1D/4i2D05 .".'" . · 
· c,ihirt• : . t:rtierta: - . Mid cie~u;'. · . .,: .. e·~1~:2~:!~:,- . ·- Jna11~~~.:.~ o:i:~!il1n j;:~t:lh·--~-

Convcntlonala (µg/l) 

Cyanide 5.2 20 5.6U 5.6U 
svoc (µg/l) 

0.73 13 1.7 " Anthracene .1.5 J 
002 0.49 1.U~.di fa)anthracene ,0~98\Jt~-:, ;_·-~_:·.:,..:: --: 
0.01 0.24 ·1.3·J ., ·. 

3.7 66 0.2 U 
l---'B=-•:.:n;::z.:.•ls::•.!!IP:,Y'-''"c.nc::e __ -+-=-'---4--"'=-:..-+-''-----"'=_c_-'-'-''-l:..C..--· :-1:4·J l.l ,.•· 1·:., 

Oibenzofuran 0.2 UJ 
6.16 3980 3.6 Fluoran!hene 3.l 

3.9 70 1.3 Fluorene 1.1 J 
Naphlhalene 12 190 n· 

5.4 Phenanthrene 4.9 

No~: 

µg/l MiCT~r.lm~ J'l'r liter 

U Non-Dt1N:t 

Anatyte was dc!Mrd in the bl;:ank 

Estim.1ra:J. /he res-1:111 h' h,-lnw tht' r~ting limit .anrl 

11bnvt lhc lab MDL 

Over r.mgc. lhe analyte was delecttd Above lilt li~ar 

r"ngt of the rurve aru1 is l'Stirnaled, th(, samrle requirl"S 

ciilulion to hrlng the ,1n.1lylfl bad lntn the li~,1r ranp;e 

~ lk.at It C',m he rc-po1tal 

Z . SN!' Co..o:r Nam1tive 

· :·;;: ~ E,:rttdencr of Acutr Criteria 

&rccdcncr of (.ll,l'('lflic Crittna 

F'innl Rl'mot111/ .Arli11n (11rnp/rtion Rl"'fltJrf 

·G,rsco· Sitt! ~r11no11I Artinn 

5.6U 5.6U 5.6U 

·7.6· • 0.83. • 0.021 U 

0.'8 0.021_1,! ___ 
,..,, ,., ,,.o.sz::.,·,:. :·- .. 0.032. • 

0.19U 0.21 U 
19 • 2 0.032 
10 • · 0.91 0.021 U 

10 0.053 U 

28 3 0.027 

- - -

5.7 J" 5.6U 

0.02 U 0.02 UJ 
0.02 U 0.02 UJ 

0.023 O.tl-J • 
0.2 U 0.2 UJ 
0.028 0.02J 
0.02U 0.02 UJ 

0.049 U 0.05 U 

0.02 0.038 J 

- -

5.6U l 
I 

1.2 • 

. •0.7:liJ'..·t 
-o.89-:Jtt.,· 

02U 
2.8 
1.3 

14" 
4.3 

April 2006 
000029-0} 

-



.,:_Location ID 

sa~ple ni 
Sainple Data 

chemicai ilime 
Conventional• (pg/L) 

· Chro~·ic · 
· Criteria 

• A~ut~ 
.c,11ar11· 

RAA-WCD1 
RAA-WCD1-A:l)51006 

1016/2005 .· 
Surface ilepii, . 

Table 17 
Water Quality Monitoring Results Compared to Trlggers-l.aboratory Parameters 

- RAA,~C::.D1 
RAA-wco1 ~si oos 

1016/2005 
i.i1il o~~ih 

.·•RAA,WCD1 ·RAA-WCD1 
ili.wco1~osiooS:o_lii> . FiAA-wco1.caosfoo& 

:101&i2005 . . ... . .. . 1 OI.B/2005 - .·· 
·. MldDiliith.-... ·~ eotioinoePih, 

RAA-WCD-4 . . · RAA-WCD4 ·. 
RAA-Wi:i:i4-A:051006· . ~AA-WCD4-B,4511itii 

101ci:i_lii>s 1oia12oiis 
Surt.ii:e Dej:ith · Mid D~pth : 

RAAiWCD4'. ··- ... 

RAA-WCD~51006 
10,,i:ioos .... ~, 

Biittoin Diiiith 

RAA:WtlN 
·RAA-iNSli:!E~51008 · 

10/8/2005 
lrislileCuitaln···· 

,...,,,.,C~y~a_n.,id-ce _____ r-'-5-.2'--t--.,,_-r-_-~~'----+----~5,__.6~.U.,,_ ___ ----J-----5"'.-"6-'U'-----+----~5-".6'--U"-----+---~5,__.6,__U.,,_ __ ----J----5-".c:.6.:Uc.... __ -t-----'5-".6'--U"--------J----=5-".6'--U"------1 
SVOC (pg/L) 

20 5.6U 

13 0.21 J OA7 0.36 0.51 0.31 J 0.25 .2.8 _ • 
Benzo(a)anthracane 0.02 0.3 .. :. 0.26 •· .. · · . OA1 • . · iJ,j4 J .• 0.24 • · {·. :.•}il. 2.2 :i ii,·H' · · 0.49 0;16 J. 

Senzo(a)pyrene 0.01 -, ~_Vi\."SOi3):!J~ ~)~;#~::~·-~ .. -~.0;3a:~_~;1.::"';~fr.=::~ ~~·:,?-,: .·c; 'J: ,;f0~52·~·~t.:._·: ;-, · ... 1,~ 1::: ~::. '.J.i0~-~~
7
:~:-· •~-;·_ ... _;·~~i,~--•_'

1 
---------1---~~'~·::.11a;f\lff./\/:: ~ 2.2 :~-1;;. ::=; ~~ 

D:::i.::.b•::cn.::zc:.ofu=r•:cnc.... __ 4-_.:3c:.c.7'---+--=-=--1-------"=--=-=----1-----=-0.:::2c:.1.:Uc.... __ 4-___ __,o,=2'-'1'-'u"------!-----'0.::.2:..U=----4----=0.::.2,__U"'-J'----+--·- ------+----=0.::.2:..U.,,_ ___ 1 ___ __.::.0·:..c4 ____ 1 

0.24 0.21"J. 
66 02UJ 

Fluoranlhene 6.16 1.1 0.97 1.3 0.75 J 0.83 &;4 • 3980 0.57 J 
Fluorene 3.9 0.36 D.26 0.38 0.17 J D.29 3.3 70 0.14J 

190 1.3 J _Na~p_ht_h_al_en_e ________ 12_··1--'--"'----1---__.::.=--=----l----'"'·c:.3 ___ --l-----=2·:c9 ____ --l------=2.cc7 ___ -t-----"2.'-'1~J-----t---------+---~2~.l----;----14~·-----; 
Phenanthrene 1.6 1A 2.1 1.1 J 1.3 9.8 

No~: 

pg/I r..11rm,5rams per liter 

U Non·~tn.1 

AoAtytc WA~ dl:'tcrtcrl in the hlar,k 

E~llmi'lrrl, 1Jw r"11h iS" brlnw lhC' rernrting limit and 

o1bovP the lab MDL 

()\:er range. the .1n.1lylt' w.1s fkoh'Cted abo,·t' th(- linC"a, 

rnngt o( lht' curve :ind is es11m.1!erl, tM s.tmrlt rl"qul~ 

cf1lutinn tn bring lhc 11n.il)1C t>ack into thl' linr-;ir '""6" 
w th;it ii ian ~ rrJlOftt'd 

2 Ser U5t' N,1rr.tHVP. 

· ;,-.· E•credcnC'I.' of Aiule Crill'Tia 

E.,,:ettdrntt of Chronic Critcri11 

Finni Rcmnll,11.'~ftfon Ci!rnplrlion Rrport 

-e,1sco- Silt Rl't""turl ...\cririn 

o.a J 

April 2006 

000029-01 



- - -
., 

.L~c.aiioii ID 
._.S•'!JPl_e.m 

.. - ·sllniple D.ite · 
criemical Nonie 
Convenlionals (µg/l) 

Cyanide 
svoc (µgll) 

Anlhracene 

Benzo(a)anlhmcene 

Benzo(a)pyrene 
Dibenzofuran 

Fluoranthene 

Auorene 

Naphthalene 

Phenanfhrene 

Notes· 

µlJI Mim,gnam, per htet 

U Non-Df'rt'CI 

-
Chronic 
cr1i,;r1a. 

5.2 

0.73 

0.02 

0.01 

3.7 

6.16 

3.9 

12 

8 Anaf)·t-c w,11~ clctrctcd in thr blank 

-

I 
I 

Acute.· 
i:rti.rtii' 

20 

13 

0.49 

0.24 

66 

3980 

70 
190 

E,tim.lNI, thr r~ull i, bclow 1hr rcpnrting limit and 

o1bo'l.•t'tMlab~IDL 

Ovt'r range. lhc ;i,~lytc w;u cictectcd .aOOvt' rt. linear 

r.angeo of the nu·"'" ;and is estim...,tr'd. I~ ,;.1mplr ttqmrrs 

dilution to brin~ the •n.ilyte botd. Into tht- llnl'.JI' ran~c 

~ !hnt it r:in be rr-pm1C'd 

Z Stt Casto Nanattvro . 

.. , · E .. ~ntt of Afutr Crih"ria 

F. .. cecdeonre of Chmnlc Critt'rfo 

Fin11I Rr:mot1al A1·lic111 C(Jfflp/di.:m Rt'J"'rt 

~G,s-co~ Sile Remor,,1/ A.-ti,m 

- -
: ·, RAlfrwcouT: · 

RAA~UTS(i1.!§;osioiiB 
--- , 10,iliiiios' . · 

, oiiii111e cuital~ ·. 

5.6 U 

-·u1·.· 
·>.,C•••:-,:. 

·,,, .. ,·.f:4.'t· 
0.19 U 

l.7 
1.3 
1Z 
5.2 

- - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

5.6 U 

0.02U 

0.02 UJ 

0.02U 

0.2 U 
o.ou 
0.02U 

0.049 U 

0.02 

;:::::~"'1C_U.,:.,_i.:;c., ;~~C~,;:,,· 
RAA,WC~l100B · .· RAA-WCU,C'051006 

:101S12ao$ -ioJcnaas 
· -. Mid ~iith · .. · : ii6ttoiii ii~iliii · : 

5.6 U 5.6 U 

0.02U 0.02 U 

0.02 UJ 0.02 UJ 

0.02U D.021 J• 
0.2U 0.2 U 

0.02 U 0.o2 U 

0.02 U 0.02 U 

0.05U 0.049 U 

0.02 U 0.02 U 

·. RAA-WCDf ·, ·: 

RMl~c.c,~::Osiii11 . 
.. , .. -... 1.0/ff/Z~OS:-; .... 

,:smfice tie nth . , · 

5.6U 

0.019 UJ 

0.019 UJ 

0.028 J" 
0.19UJ 

0.061 J 
0.019 UJ 

0.077 
o.osz J 

- ·- - - -
RAA:WCD1 : ··-~,wi::g.1_ .. _.·::·. ·_· __ -.;;._.·.·_._RAA·w· c'~tAC~4s,·1'·0·1·, ..•. : 

.. w;wcih,a.iiii1011.' RAA,w_cp.1:.c;os1011 """" - -
10lff/200S-.· . ·.10/1112005-. . . . iiiitt/2005 .. : . 

: Mlil Depth,· ecitiom Depth Suihci D~iith 

5.SU 5.SU 

0.025 J 0.019 UJ 
0.025.J" 0.019 UJ 
0.043 J • 0.033.J • 
0.19 UJ 0.19 UJ 
0.098 J 0.065 J 

0.031 J O.OUJ 
O.fT 0.091 

D.086 J 0.055 J 

5.6U 

0.023 J 
0.02 UJ 
D.035 J" 

0.2 UJ 
0.075 J ! -·-----, 
0.021 J , 
0.0&5 

0.053 J 
1 

Apr,/ 2006 

l)(){)(T.'9-tr.' 

-



,Locatlordp - . ·RAAawcD4,;: 
.Sample ID- RAACWCli~51il11 
Sample Date · Chronic Acute. . , iii, iiioos 

Chemical Name.;:· Criteria Criteria Mid Dooth. 
Convenllonal, (~/):J __ ._ ! ____ 

Cyanide 5.2 20 I 5.6U 
svoc (µg/LJ I 

Anthracene 0.73 13 I 0.023 J 
Benzo(a)anlhracene 002 0.49 -1-- 0.019 UJ __ 
Benzo(a)pyrene 0.01 0.24 0.029 J • 
Dibenzofuran 3.7 66 1 0.19UJ 
Fluoranlhene 6.16 3980 

~r-ene 3.9 70 
t:Jophthalene 12 190 
Phenanthrene 

Noles: 

pg/1 ~1icmgrnm,. r<'' lilcr 

U Non-Detect 

4nalytc w:1< cictec1ttl In~ blank 

F--:tlm.nltd, th,: result lo; t,«:,lnw lht" rcpnrtiy,g hmit i!nd 

abo,·e lhe lab 1',,tOL 

Over ranv. 1hr analytr w.r~ dch:dcd .1N'lvr IN" lh~ill' 

range ~f 1~ curve .md is estim.,tcd. !he 11:111,rlr re-quires 

dilutiori to hrinp: the an.ilytr harl: into the linear rangr 

so that II can l:M! reporttd 

Z 5t'e Cas,. N~rr.ntive. 

•1. ~'l(~ntt of Aruh! CritrriA 

E...:ct'C'dt>n~ of Chronic Criteria 

Finni Rf"mtwrrl 1~rlio11 Cnnrpldion Report 

-easco- Sit~ Rt'm,n,"f 1"rtion 

0.064 J 
0.019 UJ 

o.oaz 
0.056 J 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

. RAA-WCD4 I 
RAA-wc:o4'i:.:0&1011 

. 10111,~oos.,- <, 
. ·. Bottom Oeoth . 

RAA'-WCIN --~ RAA,WCOUT .. RAA-wcu RAA-WCU ~-
RAA-INSiDE-'061011 · RAA-0ursioe~s1011 .•.. liAA-wc:li:.A;iiii1ofr •. RAA-~cu-~os1011 

1iJ111i2oois.... · 1oi111200& : 101111200s 101rn2oos •. 
· 1nsldeClli1isln ·. : .Outside curtain ·•surface.O..rrth . -Mid iiaotli 

5.6U 5.6 U 5.eu 5.6 U 5.6U 

0.03 J 0.47 J 0.093 J 0.019 UJ 0.019 UJ 
0.022 J • ,·.;. .:o:&7.-J .. ~ I ;;. -.:..:: 0.1 J• 0.019 UJ 0.019 UJ 
0:041 J • o;&7iJ • ,.·'i ·. ;.(:, 0,14J • 0.028 J • O.OZ2 J" 
0.19UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 
0.081 J 1.8 J 0.34J 0.034 J 0.019 UJ 
0.024 J 0.19J 0.056 J 0.019 UJ 0.019 UJ 

0.11 0.082 0.048 U 0.048 U 0.048 U 
0.071 J I 0.7 J 0.18 J 0.023 J 0.019 UJ 

5.6 U 

0.019 UJ 
·---o.o~·-

0.022 J • 
0.19UJ 
0
0
019 UJ 

0.019 UJ 
0.049 U 
0.019 UJ 

s.su 

0.022 U 
0022 U 

0.031 J· 
0.22 UJ 
0.039 J 
0.022 U 
0.094 
0.06Z 

J 

April Z(l()f. 
O(J(J(J-:!9-0':! 



- - - - -
-· Location !I!. 

Sample ID·· 
.. . _ -samp.;; o;.~. 
Chemical Name. 

.ch·ron1C_. ,;~~ 
--Crtterla .crtterta 

Convan1ional1 (µg/LI I 

- - - - - - - -
Table 17 

Water Quality Monitoring Results Compared to Trlggers--1..aboratory Parameters 

•-, .. ·'RAA~CDI 
RAA-wciis.e.:os1012· 

10/12/2005 
Mlci,Depth ,. ·. -

RAA-WCD8 .: .. 
.· ffMi\Y~DS.:C..051012. 

10/12/2005,- · 
Battin,; i>elith. 

, RAA,v(CIN; 
. RAA'INS1DE-0511H? 

··10,1212oos .. , .. 

: iiisiite .cuita1;; 

- - -
'.RAA-WCU~ 

10112120.ils 
-- Boitom Deiith -

- -
· .. RM_-wcu:r· 

RAA,~!eI1141-0s1o1i. 
10/12/2005 .- - -

. ...... s~iface,Depth - ; 

5.2 20 ~-cC~y~•-n..:id"-e-----e---'=--+--=--1-----=5.::·6:..U=----!----'5:.:-6::...c:U;_ __ -J-__ _.:;5:;_.6:...:U ___ +----5:c·cc6..:U:_ __ -!-----'5:.:.6=-.:U ___ -+---5".6=--=U----+-----'5.::.6:..U=----1-----'5_~. 

S~V..:O'-'C;-'(",µ"-g/2Ll,__ ___ -+-'-::-=:-+---:-::---t---~=-:-·--+-----------·--------<~-------,__-------+--------------~--------< 
0.73 13 Anthrocene 0.02 U 0.021 1;8 • 0.73 0.96 • 1.3 • 1.4 • 0.71 
0.02 0.49 

0.01 0.24 0.02 u .0.021 • ;,,.,,:-,·_;,-,s~·•_;,)'·:·:-·•(-_ '?'< •.u1,;,•.•1;•,,ti;;,c; •.· .. i,:,t(o.11.,::, ·.: · ·- .. '. .·.: cacil,./.:1,1- r,·:-: :;,- . ·,-._,_,_o;,,•·\ •·· .. .-.,;::., '-'-.:.:.~·-·;, .. _.. · - ·. 
--cc:---t----o-,_2-cu..:J,----+---o-c_ 1.c9~u-J---+-~-..:-;-0_"'179"'"u'-cJ~~~ 0.19 UJ 0.22 UJ 0.2 UJ 0.2 UJ 0.23 UJ 3.7 66 

6.16 3980 0.047 J 0.065 J 2.5 J 1.8 J 2.2 J 2.9 J 
Fluon,ne 0.02 U 0.019 U 0,98 0.59 0.7 
Nc:-e-p-:-h-:-:th-a-,-le_n_e ___ -t---:--::--1---,-=---t----0,-.712c------1----'-0cc..-,-09~8~---+----1:-:Z:----t----,B:--.-::2----;:---- 11 

3.9 70 
12 190 

Phenanthrene 0.073 0.086 4.7 2.8 3.8 

Notes· 

ur,.'l Micrograms pt"r htl"I' 

U Non-[")('tm 

8 Analytr w,"" dctcdrd in the bl,1nk 

J E.,;timated. lhe t~ull is l',rlow tht repnrti"g limit ,1nd 

1thnvrtfv>l,1hMDI. 

Over range, the .in.llytc ,v.i!I dctrctcd idw:'IYr. tlY. liN?ar 

r,,"gc of thr curvC" Mid i1 cstirna!Ni the 1amrlc rTqllitei 

d1luUnn to bnng 1hr ,1n,3lytrob.id: into the linear r.angr 
<nth.it it nm he rcportC"cl 

Z See Case Narr.1tive. 
··,.; '."" E'~ret"dt.-ncr flf Acute Criteria 

Exettdencc of Chronic Critl'ri~ 

Finni R~mon,d .~r/-imr Completion Report 

·c,1sco · Siu- Rtrru,.,,.,,f Actir.n 

0.8 
8.3 
4.2 

3,3 J 
0.82 

4.8 

1.BJ 
0.51 
7.1 
3.2 

April:!(}()t. 

(J(K}(}19·02 

-



finttl Rc:111nrn,l .-'4rt-ion Co'7f1'1l"lio" Ri'pnrl 
~Glt!ICO~ Site: RtmoVttl Acticm 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameter.; 

RAA-WCU7'-' ·-RAA;WCU7 -

~Chionlc Acute-_ 
~,Wciif~hofr -RAA,Wcu1-e-os1012 

10/12/20_05 10/1212005 
· Crltirii .. :- Citierti- .. _ Mid Depth· -Brittain Depth 

ConvenUonab fµg/L) 
Cyanide 5.2 20 5.6 U 5.6U 

svoc (pg/L) 

0.73 13 cene 1 ··_ ~.1 .• 
(a-)-an_th_ra_ce_n_e _ _,_ ___ -1------,,-.-,--J.-{"L-'-~--\.,.,_:-:-o.-=1-,-,

1
!~,il~~-"'-:;,-,":-.._',-::··-:.:·+-----.-i,.~._0;~,5-5·-:,-~i-,..,,.~:-r;:_:=~:,-\_-:,,-1., O.o2 0.49 

O.o1 0.24 
3.7 66 

Fluoranthene 6.16 3980 1.9 J 
3.9 70 Fluorene o. 0,68 

12 190 ,__N_•~P_h_th_a_le_n_a ___ -+-----+-----~-1-------1_0 ___ __, ____ 9_.s ___ _ 
Phensnlhrene 3.7 2.9 

Notes: 

1•sJI Micrograms re"" liter 

u Non-Drtrct 

fl Analytr wa,; dt-lectPd tn thr blank 

J E.stimatni the ~II i'I below the rrf'("'rting limit .ahrl 

ahove IN" lab J.IDL 

E 0.-n rangr, lhe .1nalyt~ W.ll rte,~ Mn\'t' ttir. li~ar 

r.tnge of thr curvr and is: estim."ltrd. lhe ~illmrl" T'l"lpiltts: 

dilution to bring the analytr hack intn lht' linrar n!llngr 

qi that it can be ~ri'Pd 

Z Stt Case Narrath·c. 

•1 . bettdrnre of Acute Crih!ri• 

fact"CdenC'I!' of Chronic Crih'ria 

. ---~ ...... ~ 

April 2006 

0000~9-01 
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Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

Loc1t1ori ID 
· Sampl• n:i 

··chronic Sample Date 

.. · . RAA-WCIN. ,,,. . ···:: -RAA-WCOUT'0·· .. 

C~;;;ical Namo Cl'lbnl1 
Conventional• ll'!Jfll 

Cyanide 5.2 
SVOCs (~g/l) 
~~~~~~~==t=~~=t=~~:==t===::=='.:J:==~s;.;s;u;==f===:=isi.s;uc:==x===:lsg.s[u!L===i===1s}.s}uc==t==~sg.s[u[::===+===:ls[].s[u[=-=-=-=-=~-f-=-=-=-=-=-=~5:_:·~6c..ccti_~ 20 5.SU 

Anfhracene 0.73 13 
Benzo(a)anthracene 0.02 0.49 
Benzo(a)pyrene 0.01· 0.24 
Oibenzofuran 3.7 86 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Naphlhalene 12 190 
Phenanthrene I 

Notts: 

f,lg/1 Minogram~p.!'rlil'1' 

U Non-Dtlr<.1 

A n,1lytc ,,,.n'li dr.-tccttd in th~ hlank 

blima!ed. 1hc ~It,~ hf-low the rtf'(lrtini limit and 

ahnve 1kt l;ah MDL 

E Over ran~ lhe anal)•le w.tS dt>tedffl •hove thr linr.lr 

rJ/lgl" of /he OU"YI!' .,rut;, t':'-timatro. lhe samplt' ,~quirN 

tlilution tr, bring rhr .1n.1tyt? ti,,ck lntn the linr,u range 

~1 lh.lt 11 ran be rc"JV'lrfrd 

; •;.:: · hC't'C'dc-na ('If Anilc Crilpri;, 

hr-ccdenu of Chmnic Crlltria 

rinnf Rc1tUJllal ~ftiort Cor?fpfcrian R.f1!"'' 
·c;.~· Sitr RrmaCJrrl At"1;m 

0.22 
5.7 
1.4 
8.4 
3.3 

0.2 
0.12 • 
0.2 • 

0.19 U 
0.56 
0.23 

0.71 

-



loci1Hon·10 
Samj,!elD 

.. __ • Sample Dato 
Chemical Name . 
Conventionalli (.,ag!L) 

·ctironlc 
Crllarla 

5.2 

·'Acuta··· 
-_ crtl•rt•-· 

.. RAA'Wcu· . .-:·.·. 
RAi,.,wcu,A:.os101i 

10/.13/2005 
stiifai:ii tieiiih 

Table 17 
Waler Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

- . ·RAA-wcu··· 

w,wcu-e.:os1013 
· ·· 10h 3/ioos , 
-< · i.!111ii~ii1ii' .. :-

. 'RAA'WDI. 
wcwoi.il'.osioh. 

.. 1oi1ai2ocis . 
: :M1<1 ii,,"i,iii . 

20 5.6U 5.6 U 
SVOCs (~gll)----+----+--=--+----"'~---t----' 

Cyanide 5.6 U 

Anlhracene 0 73 13 
Benzo{aJanthracene 0.02 0.49 
Benzo(a)pyrene 0.01 0.24 
Oibenzofuran 3.7 66 
Fluoranlhene 6.16 3960 
Fluorene 3.9 70 
Na.phthelene 12 190 
Phenanlhrene 

Notes: 

µg/1 Mir:rogram~ per litt'r 

u Nnn-Drtm 

8 Anftlytt' h'&.'> dr;tcctcrl in thp hlilllk 

J E.dirn.atr.d, it., rr:tull I,; tw-low lht! rcrorttnJ; limil and 

atxn·r lht- bb MOL 

Ovt·r r;mgr. !he .m.1lyh:: wo1,; detected ,,hon• !he li~ar 

rangr- of the nin·c ,md i,; l'!>t1m:itcd. lhe ,ample- n•qui,po; 

dilution to !',ring lht' ,in;ilyt, l:,o1ck lnll1 lhe linc,,r range 

so lhal it can be- repo,trd 

·•1 E-.C't"('O<'nCT of Acutr. Crttrria 

E,u:1!'t'rlmno of Chronic Critrria 

Finni Rcmotml A1·tio11 Co•"tlplrtio" Rrpnrt 

-Gc,sco • Sile Rr,nnrml Artfon 

0.021 U 0.019 U 0.024 U 0.22 0.095 
0.021 U 0.019U 0.024 U ·o,13°.~-- 0:067_:• 
0.021 U 0.019U 0.024 U ,_0.22,· 0,14." 
0.21 U 0.19U 0.24 U 0.22 U o.2·u 
0.034 o.oz 0.024 U 0.61 0.3 

0.021 U 0.019 U 0.024 U 0.22 0.11 
0.052 U 0.048 U 0.059 U 2.1 1.1 

0.024 0.019 U 0.024 U 0.76 0.4 

w='~!~1oi:i · 
10,1:i12iios 

eaiioirioeoih 

0.097 
o;o64 • 
O.J4' 
0.19 U 

0.29 
0.12 
1.1 

0.41 

'RAA•WD9 •· 
; FiAA;wi>ii:A:.os i 01 :i. 

1a,1·:1,2oos 
.surtace. Detittr 

0.19 
.0.14 " 
0.23·' 
0.19 U 
0.63 
0.22 
2.1 
0.8 

·., _IWMVD.9 . 
RAAcWD9'13:.051013 

·. 1 o,i :ii:ioos . 
-.Ni1iloeath· 

0.18 
o:1z • 
0:22 ' 
0.2U 
0.56 
0.17 
1.4 
o.,s 

Apnl 1006 

fJ00(I19·fJ! 



- - - - -
·-,c. -·- Li>c:atlon ID -

, S:0mple ~ 
. Samp/ii Dale 
Chemlcal Nania · 

Clironlc,: Ac~ 
Criteria . ·',Criteria. 

ConYentlo~b fµg/L) 
Cyanide 5.2 20 

~OCs(µg/l) 
Anthracene 0.73 13 
Benzo(a)anthrecene O.o2 0.49 
Benzo(a)pyrene 0.01 0.24 
Dibenzofuran 3.7 66 
Fh.Joranthene 6.16 3980 
Ffuorene 3.9 70 
Naphthalene 12 190 
Phenantnrene 

Notes: 

µg/1 Micmgram,; per hter 

u Non-Orted 

B A.nnlyte wm ddtttr-d in thr bl11nk 

Estifl\.ltcd. the r~ult tS N'lciw tht, IT'ro,fing limit and 

;,hn\'l" tlw lah MDL 

Ovrr rangr. lht an.1fytc w,U dcl('('frd .Jro'Vr !ht- llrr..1r 

r,mgt of the rurvr and i'li rstimatrd. the 11;.,mple: re:quire:!o 
rlilution to tiring thfo Millyte h.tck Into the- linf'ilr ran,;r 

<o that ii ran he, rrp,rred 

~-;···· · E,rttdf-l"l("e nf .\cule Crilt"rta 

E11retclrnc-t: ol Chn1mc Critrna 

fi"al Rrmmtal ,1.-,;a,1 Cnmrl~tia1t Rq,ort 

WGtsco- s,~ Rl'"moanl Action 

- - - - - - - -
Tobie 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

-RAA;,wo9 . :·. 
RAA:.WO~l51013-· 
. i0/13/ZDOJ - -
Eiottarii 0e11ili. 

0.019U 
0.019U 
0.019U 
o.19U 

5.BU 

0.32 
,,o.u··.·.,.: 

·r~1iF~\:.~0.32"-=:~·l-t .. Y:~4:/ 
0.2U 

5.6 U 

0.19 
,.0.12·~ 
"0;2J.'.. 
0.19U 

5.6U 5.6 U 

D.17 D.DSS 
... __ ."·.0.11.· .. -O.IJ.49 .• 

...0.21-.-· 0.13·.•. 
0.2 U 0.24U 

- -
... . . RAA;.wco,·· ·< 
. w;.wcri.fii,os1 ii 1, 

101uizoti5 .' .. 
.i.iiiloepti..-

5.6U 

- - -
.~~:1;1, 

-- -10/141200! -. 
-iiotiaiii il.iiitii : 

5.6U 

: . · ·'RAA.WCIN"-- :. 
RAA:tNSit1EiOS1014 · 

. ; : ioiiwos: 
·. ; 1na1i1a cintiiin": · 

5.6U 

0.2 D.083 OA& 
0.1.1 •. o;osz • , ... 0.39··. 

0.2 U 0.2 U 0.19 U 
0.019 U D.88 0.44 0.47 D.19 
0.0191.J 0.22 o.u 0.11 O.D68 

---1------=='-----h----='----1----=~-----1----,e.;,:,;,,.---+----o"'.'746-c-------1----.,,o:.,:.2:=e4----+----~u~---' 
0.13 0.055 0.3 

0.048 U 0.96 1.7 1.4 
0.019U 0.73 0.49 0.52 

0A3 
0.16 

1.6 0.61 0.088 
0.52 0.19 0.41 

t\rrit 2006 

(}(1()()Z9-0! 

-



- - t.ocitroii 10 
SafflPle ID 

SafflPie Date ··chrOnlc . 
Che mica I Name - Criteria 
Conventional& (µg/L, 
~y~·- ·-- --5-.2 

SVOCs (~gll) 
Anthracene 0.73 
Benzo(a)anthracene I 0.02 
Benzo(a)pyrene I 0.0, 
Oibenzofuran I 3.7 
Fh.Joranthene I 6.16 
Fh.Jorene I 3.9 
Naphthalene I 12 
Phenanthrene I 

Notes: 

µg,l Mioograms per liter 

U Non-Detect 

Allaly~ w.i~ dctcc1t"d in the hl.m• 

Acute 
Criteria 

20 

13 
0.49 
0.24 
66 

3980 
70 
190 

E,;tim.,IM, lhc rc!lult i,; ~low the reporting limit .tnci 

.tbnvr lhe h1.b t..IDL 

Ovl't ro1ngc, lhc.- illlnlytr was dcttttNi .:above 1hr linf'i'lt 

range of lhe curvr anJ is 1-'$tim.1led, lhe ~ample rt-qulre-s 

dilution to bring the analrte b.,ck into the linr.v rangr 

'"° lh.11 it can br tC'J'(1th:d 

"I E:iC'CC"dt-ncc or Acute Crill"ria 

E11cttdmn:: of O.mnic Critrrin 

Finni RrmoNI ."-rtio11 (n1'TTJ"ldiC1n Rq,orl 
·c"1sca • Site Rr-rn,7(},1/ Adirm 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

RAA-wcour· 
•RAA-OIJTSiDE'8511ii• 

10,u,:ioos 
·ouu1<1e curiilln 

5.6U 

0.16 
0;13 ' 
0;22 • 
0.19U 
0.56 
0.13 
0,53 
0.29 

:RAA-WCU 
RM.wcti::;;i.:os1ii14· 
- : i 0,(141!0?( -· 

. Suifai:i Depth. 

5.6 U 

0.019U 
o.01eu 

0.019 UJ 
0.19U 

0.019 U 
0.019U 
0.049 U 
0.019U 

RAA!':6~~1~14 
- 10,i.u2cioli • 

M1cioi/;iii-:. · 

5.SU 

0.02U 
0.02 U 
0.02 U 
0.2 U 
0.02U 
0.02U 

0.049 U 
0.02 U 

. . "RAA-WC_U 
-.ili.wcu.:C::Os1014 

-· 1 O/U/2005 · -
eotioriic~i>tii 

5.SU 

0.02 
0.0%3. •-: 
-0;09 ·• 
0.19 U 
0.069 

0.019U 
0.18 

0.065 

. -. flAA-WCD1 - . , 
RAA-WCDI-A-'051015 

10,is,iocii -
suriaciioiiiiui 

·6;8"J '. 

0.053 
0.042 ' 

-._0;11 ' -
0.2 U 
0.18 
0.055 
0.54 
0.14 

RAA-WCD1 
-RAAcwco1:.":osio1s-0tiP 

_____ iiiiis12ocis. · 
siutitii ciiisiti. 

-5;7 J' _ 

0.053 
0:042.-·: 
0.11 ' 
0.2 U 
0,17 
0.067 
0.65 
0.15 

""·RAA-WCD1 
. RAA'WC01'8-051015 -

··-·1011s12oos_ · 
r.i1iii:iei,ih. 

7.ZJ" 

0.081 
·o.os9 • 
.0.14' 
0.19 U 

0.3 
0.11 
1.2 
0.3 

April 1()()6 

0(00:!9-0:! 
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Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

... ~oc·111oii 10 

; :;t: : ,<: ~'~~!•pr;:~.~ • Chronic. . . A~ute 
Cliemlcal Name Criteria i.Crliedit: 

··.R.V(!''titlfc~;jjj5: :~,wt:em,ojs 
. 1011 !iio~i . ·10ii siio'iis . 

surt'aco biiolh . ·-11111d Diiiith . 
Conventional• fpg/l) I 

Cyanide 5.2 20 5.6 U 6;5:J.":. .-8.1.J • 7J· . 6.7 J" 6.4J" 11 • · I IJ" 

0.18 0.02 U 0.73 13 0.38 0.21 D.2 
SVOCs (pgfL:,_l _____ -1-----l------l---------1---------1-----~--~f--------4----=---!------=--=----+-----=-=-,~-

Anlhracene -:.0;74 :·'. o.53 0.02 U 
Benzo{a)anlhracene .::'.; ·;~::i·'~~.-;D.15::.!'.'l~".£'.i·. ~=~.\~;~-. 0.3. • 0.02 0.49 o.2e .. • ·. . o.u .•. 0.069·· 
Benzo(a)pyrene ~f ~::;:.~'r-tt.0:11 :J.~:1y, .: ;:·;'(~ ;,:f:~~.i~/10..Jl-;.~,O·\.,;:~· '. 
D::l::.be:::nz=o!!'.ru"-ra:..:n=----1--=:.:__-1_-=:=-·1-='-'-"-==c.:::.'-'-'-""-'--l~--....::=....c _ __;_-1----"-=-'-.--~-+c-===o.19 U 0.19 U 

0.01 0.24 .. .-;,o.3a .. •:t.s ,. 0;2 • . :0.14 .. , 
3.7 66 

Fluorenthene 6.16 3980 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanlhrene 

Notes: 

v,;11 Micmgr,1mc pc-r lifr.r 

U Nnn-Oe~ 

Analyte was clrtcctrd in tl,c f,lilnk 

Esfirn;ifed. tht> result i5 bdow rhL- ~porting Jimil .and 

ahovt' thl! lab MDL 

Over rilnfiC'. lht> an;ilytC' l'l',1,; dct'rc1nl .irov~ Hr linrM 

ran,;11! of !ht- curve ,and is t'!'ifim.1trd, the :campre ~uirr:c 

dilution to bring !he Ani\lytc b."ldc intr, the liN"ar r.mgt 

so thal ii nm be rcpont'd 

~'.','~ · f:,.N'<"dC'nct' nf An,ll' Critt',ia 

F. ... recdcnrt' of Chmmt' Critrfiil · 

Finni Rl'11mt1ol ,1.r"ticl'II Ccm1plt'tioN Repnrt 

-e,2'Co- Sill' Rl'mnTMI ,4,·tinn 

0.2 U 0.2U 0.19U 
1.1 0.51 0.27 2.2 1.3 

0.35 o.zz 0.11 0.6 0.38 

2.3 Z.9 1.3 4.9 Z.8 
0.95 O.&Z 0.33 f.B 

0:11 • 
·0.2 • 

0.2 U 
0.48 
0.18 
1.7 

0.44 

0.02 U 
0.02U 
0.2 U 

0.02U 
0.02U 
0.049 U 
0.02 U 

~::~~ 
0.2 U 

0.02 U 
0.02U 
0.049 U 
0.02 U 

Arni 2fX)f, 

()()()(),9-(T.! 

-



··:/::, . U>caHon ID -
:,';_':·,.: Sample ID 

. Sample.Data Ch(onli: 
chii,i;ical Name . . Criteria 
Conventlonals l5Jg/L) 

Cyanide 5.2 

. Acute 
CrHerta: 

20 

Table 17 
Water Quality Monitoring Results Compared to Trlggers-laboralory Parameters 

·· RAAcwcu· 

RAA,WCU'C~51015 
. 10/115/2005 · . 

liottomDeiiih · 

6;5J' 5.6U s.eu 

.·.··~,w:~iZ~s~!~~i>lJP 
· 10118/2001 . · 

.. , Midoeiiii,. 

5.6 U 

RAA:wco1·· 
RAA-wcii1;c~sioi1 ' 

: 1~/.16/~~os, 
.. Bottom Doplh. 

5.8 U 

13 0.02 U 0.15 0.32 0.25 
svoes l!"-l'L~i-----,-~=-·-+--=-+--~=.,.,----t-----c-=-----+----"""-=----;------: 

Anthracene 0.73 0.66 
Benzo(a)anlhrecene 
Benzo(a)pyrene 
Oibenzoturan 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 

Noles: 

µg/1 Micmgr;im,; per lit" 

U Non-DC"leci 

0.02 
0.01 
3.7 

6.16 
3.9 
12 

8 Analyle iv.as drtccte-d in thr- hlank 

0.49 
0.24 
66 

3980 
iO 

190 

E,lirn.it<"rl. the rNull 1c;. ~low the reporting limil ilnd 

.above /he lab MOL 

Over r.,nge,. !hr an.alylf' Wil'i dC"trctcd above lhc: linrar 

rangt- nf 1hr curve .and is rst.imattd. lh.e: ,;,1mplr. ""l'rirr,; 

dilution to hring the ;u,..,Jytt ti,,dr into tN!' fint"11r r;iinge 

so Iha! It can bt rt"['Orterl 

•t Exc:Tedcncr of Acut-c Crilrrin 

Excredrnre of Chrunk Critrriil 

Finn1 Rrmorinl .-kticm Cnmrlr:ficm Rcrort 

-c.,sco · Sitt Rrrnnflfrl A,·!iritt 

0.02 U 
0.02 U 
0.2 U 
0.031 
0.02U 
0.05U 
0.02U 

o.o&a· • 0.2 '. 0.17 • 0;41 ' 
.. 0.079 .. .- 0.23 • 0.21 • - 0.47 .•• , ... 

0.19U 0.19U 0.24 U 0.2 U 
0.31 0.74 0.65 1.4 
0.16 0.28 0.23 0.42 
2.2 3.9 2.8 6.8 

0.44 0.72 0.69 1.3 

·. RAA-wco9·· . ·- -·· ·"•···RAA-WCD9. 

-~. · ... ,w
1
.·
0
:c
1
·
1
0
81
,9-A

2
~
0
·
0
;u

5
s ... ,. o.1il , RAACWi:o!i-iMs1011 

• 1011a12oos·· 
Suifaci ~pl~: . Mid rieplli . 

6.1 J· 5.6 U 

0.12 0.25 
0.072 • 0.19 • 
0.09 • . 0.21 • 
0.19U 0.19U 

0.31 0.66 
0.13 0.2 
1.6 2.3 

0.35 0.62 

Arril l()I){, 

0000'!9-01 
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Table 17 
Water Quality Monitoring Rl!Sulls Compared to Triggers-Laboratory Parameters 

'- :·.:·. ·-, 
Location ID' Sampla ID 

· ·. , San.,le Dale 
Chemical Name · 
Convenflonalo fpg/L) 

Cyanide 
SVOCs (pg/L) 

Anlhracene 
Benzo(a}enttiracene 
Benzo(a)pyrene 

Chronic . 
criteria: 

52 

0.73 
0.02 
0.01 

·i>.cuto 
Criteria 

20 

13 
0.49 
0.24 

RAA'WCD9 
f{AACWCD9,C:.05f i111 

. 10/16/20.05 · 
.. Bottoni DeDlh 

r- 5.SU 

0.52 
0.39 " 

- -
.. 0.43·.''1 ... ,. · 

, ::.f!M~CIN .. :•: f,·;~~~_c.:>_l)T; /. 
RAA'1NSIOE:.OS1D1B . :RAA-OUTSIOE-051011' 

1..!~~!\2!.:!.~ - · .:al!!:~~;;;{. : 
&J" &.ZJ" 

0.12 0.13 
0.082. • 0,1 • 

D.1 • D.13 " 
3.7 66 0.19U 0.19U 0.32U 

6.16 I 3980 1,4 0.29 0.43 
Olbenzofuran 
Fruoran1h"ene'-'----+--=---L--.,.C.:'-c-----+---.C.C,.C,..:'---+---"=c=:----+----=:.:c.:c_ __ --+ 

Fluorene 3.9 70 
Naphthalene 12 190 
Phenan1hrene I 

Notts: 

~g/1 Mlcmgrt1mo:. r""' littr 

U Non-Detect 

f\ Analytt was de!C'C1cd m the blank 

Eslim .. ttd. 1hr result 1 .. below 1hr rtporting lin,il and 

ilbo~ '"'° l.b MDL 

Over range th.. analytr 'V'ilS dettrtr-ct o!i(we. the- Linear 

range of thr curve- ond i~ ~tima.ted thto ~.,mplr ~1""5 

diluHon to ~ring 1hr ,1n,1ly1r b.lid Into the lrl'1C'a:r rangr 

so that it an be reported 

... ~r';' Eu:-rrck-nrr of Anilc Criltnai 

E ..:f'Pedcncr of Chronic Criteria 

Firrrrl Remr:rMI ,'t,-lio11 Compfrtjnr, Rrprirl 

WG,1sco • Sitt Rrmori,J/ Artion 

0.41 0.11 0.13 
6.9 f.4 0.8f 
1.1 o.n 0.17 

··I/··,.-~:W_C~. -
: RAA.WCU-A.:051018. 

:;~J:.~ij!; ·. -
5.6U 5.6 U 

0.019U 0.02U 
0.D2 0.02 U 

0.043 " 0.033 • 
0.19U 0.2 U 

0.04 0,039 
0.019 U 0.02 U 
0.049 U 0.049 U 

0.028 0.027 

-

5.6U 

0.02 U 
0.02 

0.038 ° 
0.2 U 
0.04.5 
0.02U 

0.049 U 
0.03S 

- - - -
' .c .. · .RAA'WCD1 :-· -. 
· iiM.wi::01-CA:osmi 

_ cfoti7ifoili .: 
suriic:11:0.~th 

5.6U 

0.041 
0.035 J• 
0.04& • 
0.2 UJ 
0.15 

0.035 
0.3ZJ 
0.12 

·, .. ·: RAA-WCOI. .. · • 
' ili,.wci:fr.a'11s1u11 

· · 1oi11,io~i- ., · 
Mlcl'IJiDlh .... , •. , .. 

5.BU 

0.51 
0.32 J" 

,,0.29,::.1-. 
0.2 UJ 

1.1 
0.29 
1.7J 
0.99 I 

April :!0()6 

000(}29-01 

-



.. ·, Loi:iltlorilD 
;: " ·:,:Sarriplelll 

2hi~r'ca;iN~;;;•miitol1•te . ·~~;j,: .. 
Convenllonala (~g/l) 

Cyanide 
SVOCs l~gll) 

An1hracene 

5.2 

0.73 

.. : A~utf!: . 
Criteria . 

20 

13 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

. . RAA:WC,D1 . . .. 
RAA-WCD1'&1151017'DUP 
. . 1oi1112itos . . . 

r.i1.i.iiaiith 

5.6U 

· .. RAA-WCD1 
. RM,ws;li1~s101r 

· .. ·101t112oos . 
· .Bcittorn l)eoih 

5.6 U 

·' . ·;. RM-WCD9.,: . · · 
.· w:.wco9,ji:os1011 : 

s~!f ~iJ!!u. . 
5.6U 

0.53 0.94 • 0.13 

RAA'WCD9 
ii1u1.wc~ii1011 
. • .• 1 ii111noiis" . . 

: ···Mid Depih 

5.6U 

0.27 

·RAA·WC.D9 
RAA-WCD9'C'OS1017' 

· 10,1rniiiis · 
Boiiomti~i,ti, 

5.6U 

0.47 

"" -~-!"/Cl!'.'.: ... 
··RAA'INS1DE!051017 

· 1off112001i 
Jm,ido .• Cuitaln 

8.3 J • 

0.25 

C:,·,:,, ,:RAA'WCOUT'.''. ·· .­
, RAA-OUTS1DE'051017 

· ··· ia,iil:iooS · 
. 0Utaide.Curta1ri·._- · 

5.6 U 

0.59 
0.02 0.49 
0.01 0.24 
3.7 66 

0.18 J· 
+~0~4~~/r'····· 

o.2J· 0.4.J. 
0;19 0.13 • . :.0:33 ._. I,· 
0.2UJ 0.2 UJ 0.19 UJ 0.2 UJ 

0:42 J •. •·<.-·,,;C::O;SB ·J·'..,I ', 0.074 J" 
=--+--c-'-c=--1---,-_ -.,,-.·,.co..:,;3"'1'-: _.'-._.,~.;-,;_>_· ~= .. ,.+,~, :"".,;:-:c''~.-.:,"'·.("':0"';46~.1.,clJ•~·:::·''"·:::·-·,."-··"":~:·.~·-;~~~~~~o,,:·=02:;.,:,u ___ +-----='=':~---,'-""-~-~;:-;-:';""-""'""-'-'---+---='":':::=,---t-~-"-;;-';C";";-;-~-'-1 

0.2 UJ 0.2 UJ 0.2 UJ 
6.16 3980 1.4 1.9 0.31 
3.9 70 0.27 0.4 0.097 

Naphlhalene 1.G J 3.6 J 0,92 J 12 190 
PhenanUuene 1.1 1.6 0.39 

Noh:~· 

µg/1 Micrngu1m~ Pf'' litr.-r 

U Non-D-tKt 

B Analytf! wa~ dctcrtrd in thr blahk 

I E<timatrd. th/! re(ult I~ br-lniv ,~ reporting f,mit and 

,1,N'.lvt' 1hr lat, JIJDL 

Clvt!r r.ingr, th(,, analrtr. wa,; dt"tl'drd :i.hcwr- the llrirar 

range of thr n1rvr .and t!- f":'litim.,tt'l'I. the !:,:1n,plr rf'TJl,lirr.ii 

•dilution to bnng 1hr iln.1lytr b.,O: into th• linear range 

sn lhat ii c,,n hr r!'porlrd 

-:;;·.~- hrttdcncr nf A cult Cril~riil 

bettdrncr of Chronic Critrrla 

tiru,I Rt>moMI AC"fim, Crimplrlicm R'T'Orl 

·c;.uco • Site R('t11t1r1nl Action 

0.68 1.3 0.51 1.6 
0.16 0.2 D.13 0.36 
1.5 J 1.5 J 1.6 J 2.2 J 
D.71 0.87 0.84 1.4 

April 2006 

(K)()()2~-ff:! 



- - - -
Laciltl<iri'ID 

· :i,. -'.Sample.ID 
.. ·... · ·.·;Sample Dara Chronic 
ciiemlcal Name ·. Crire/la 
Conventional; fpg/L) 

Cyanide 
svoc, fpg/L) 

Anttvacena 
0enz.o(a)anthracene 
Benzo(a)pyreno 
Dibenzofuran 
Fluoranthene 

Fluorene 
Naphthalene 
Phenenthrene 

Notes: 

µg/1 Mran,;ram,;; pt>r ht" 

U Non·De1Kt 

52 

0.73 
0.02 
0.01 
3.7 

6.t6 
3.9 
12 

Analytr w•i; dett'ctf'd in the hlank 

-

20 

13 
0.49 
0.24 
66 

3980 
70 
190 

Estimatl'd. thr rn1ult is bdow thC reporting limil and 

aJ:,.,ve the bb MDL 

Over r.a~r. the anal)·h! was drtrctr.d abnvr l"c lil'IP,.11 

r:ingr nf the curve .. nc:1 l!C ~lirn.ittd, the Ymplr requires 

dilution to tiring I~ 11nalylt h.'\Ck into''-: linNr ran~e 

~!h.ililc,1nbt-rt:'f"Ortt-d 

E.xcttdcncr of Chmnic-Crittria 

Finrrl Rt'11tt1FMI .•ktim1 Crrnp/etion Rq,orl 

aGt,sco a Stre Rt'mor,a/ Artio" 

- - - - - - - - - - - - - -
Tabla 17 

Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

~~-~~~~~1017 •.) w_'._ -1~0··,c,·u7.""/,e..o2.,ocous'1_o_n' 
. 10/1712005_ . .. 
'·.suirace.Denlh · Mldi>ei,ili · 

.· ili-~~~1~;7 
" fi,r11,2ooi 

· ; Bottoni rie,;rii . 

5.6 U 5.8U l.tJ~ · .. 

0.02 U 0.02U 0.019 U 
0.02 UJ 0.02 UJ 0.019 UJ 
0.02 U 0.02U 0.019U 
0.2UJ 0.2UJ 0.19UJ 
0.034 0.026 0.019 U 
0.02U 0.02 U 0.019 U 
0.43J 0.049W 0.049 UJ 
0.039 0.023 0.019 U 

.. --~. • RAA-WCD2 ,. . · .. RAA'-WCD2" .. 

Rii:Wco2:iAcos101i: ;w-+".c_o2~s~o1a 
·:j~tltJ:!i;,:: ' .. ~{~:::~ . 

5.6 U 5.6U 

··.· ·.-RAA,wcoz-·· ·· 
ili,;wcoi.c.osio1i. 

iaiiaiioos · 
Eioii~ni beuth : 

5.6U 

~~'~:~~10·1; 
· . RAA'WCD9 •: 

RAA,WCD9;S:OS101I 
. 10/111/2005 •. . .. 

· surtacii ,oe~ii, 
· 10,11i2lios· .... 

Midtieplli-_ 

5.6 U S.6U 

·o,n···.. o.94 • 1.4. • _ 0.39 o.35 

0.2 u o.19 u 0.2 u 0.2 u o. ts u 
2.5 2.9 4.2 1.1 0.&6 ____ 1 

0.4J 0.39 0.57 0.29 0.23 
0.66 o.n 0.63 2.2 1.9 

1.2 1.3 2 0.75 

A,.,..;11006 

OM<l::!!J·O:! 



.. Lo.c1t1on ID 
· S_amj,lo ID_ 

Sarriple.bate · ChrO.nlc,: 
Chenili:al Name . Criteria 
Conventional• (µg/l} 
- Cyanid8-~----~--+--a-=---1 5.2 
SVOCs (~g/L) 

0.73 
0.02 
0.01 

Actitt 
. cr11er1i 

20 

13 
0.49 
0.24 

RAA.WCD9'..­
RAA•WCD9'C-051D1il. 

. 10118/2005 
Boiioin Depth 

5.6U 

Table 17 
Water Quallty Monitoring Results Compared to Triggers-Laboratory Parameters 

· RAA0WCIN ·· . _,;._,~.,:~.':C!t!"!°:>-.· 
, ili~11sibeiiis-ioii : .· RAA-;ours10E.:osto1a: 
.. 10Jiii2:oos_.:'. ·.. . . 1oi1Bi2oo1 .,., 

Iris Ida cuiiain ... , outahiii cuitii1i,, 

5.6U 5.6U 5.6 U 5.6 U 

... RAA'WCD1· ·.~: 
: RAA.wco1'8iosto20 ·. 
· ·- 101201ioos · 

u1diia~lh · 

5.6U 5.6U 5.6U 

0.063 0.019 U o.s6 ·.o.97 .• 0.037 o.oza o.31 J o.z4 J 
. 0.058 .. ~ .0.013.( o.44 •. .,;;:,.',;;.;,.0,11,.:,t.c:,,,.t-·.-i, 0.021· • 0.021 • a.2·r o;uJ • 

0;099 ' .0.14:" 
0.19U 0.19U 3.7 66 

·,. 0,54 .. '. I, ·,:,>•.-,','.Os!F'.-t /:,_;t:. 0;1 ' D.09&- • .·0;52·~:.,thc:co:.-:·.f-'--'""--'--'''ccD!4=1.·:.:l_• . ..:•..c·-',"-···c.o··•-··-1· 
-,-~---o-.1-s~u-~~-=~~o-_-,g~u~=~>----~-----+-~--=----+---~o-.2-u----+---0-.-2-u~--+a~--o.-1-a~u-J--~ 0.19 UJ 

0.26 0.075 6.16 3980 Fluoranlhene 1.6 2.7 0.094 0.076 0.67 J 0.56 J-
0.059 o.019U 3.9 70 Fluorene 0.37 0.41 0.02 U 0.02 U 0.15 J D.063 J 
0.45 I 0.049 U 
0.19 I 0.047 

12 190 1-~-. ..:Nc..•:.:Pc.hcc1h=•.:.:1•.:cne;:.-_-_-_-_-_-::_1-_.:.:..:_-1-_='---+----=:2.c..1 ___ -+----=o=.7-=1----1------=:,.=...---+--....:::;;.,cc.,.=----+---.,,o.'=o.,,s&,,__ __ +-----"'0
0
.o.
0
1
5
=-a ___ t---~2.c,1"'Jc,--___ -1---~o,c.3~Bc-J,,__ __ ~ 

Phenanthnme 1.3 1.1 0.054 D.94 J 0.55 J 

Nnlt5: 

11Ptfl Mim,gnm,; J'f'f li~r 

U Non-Delert 

A.n,1lytc: wa5 dcle>clt"d in IN° bl,11nk 

E~lim3tPd. the re,r.ult is below I~ re-pm-ting limil and 

above thr- lab MDL · 

Over ran~c 1h11' analrtr wa1 drtl"Ctrd aliovr thc- linr.1, 

rangr nt lhc: curve and I!> ~tim•INI, lhe !>o1mple rrq11ires 

rlilution In hnng the, :mnl~tr h:1cl:. Into lh,e, linear rangP 

so lh.1l it can be rq,ortrd 

· ·'.;.f···' Ev~ncr nl Aculc: Criteria 

F...-~cnCl" of ChmnicCri~ri• 

Finni Rr111oval .1rtfr111 Complrtforr R.rporf 
·c .. 1scC' ~ ~itr RrmC'TJ.rl Artr'cm 

April Z006 

()(){)(}":!9-D'J 



- -
; 
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- - -
ai'}·-_, _ ·Liiciitlon ID 

·Sample ID 
- ···sample Date .. Chronic .•. 

Ch~mical Name . . . . Citteria. 

-
Acute·:· 

Criteria". 

- - - - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

"'RAA'WCD1 
- RA/\cWCD1'C'°51020 .. 

· . 10120/ZOOS - -
· Bolian\ ila~tii -

-- -- RAA'WCDB •. . : - -- -~WCD9. -
RAA;.wt:hs:A:os,-ir~o ·- -iw:-wco!i-:iiliis1020 
. 101io!2iias . . 10/20/2005 . . 
· .'suiiice oel;ih ____ . '·· i.l111 tie11tii 

RAA:WCIN -.- . 
w:iiisiaE:os1ozo 

. , oi2aiiaos , --­
in•rii,; Cilrtal~ ·' 

- - -
RAA-WCOUT• -

RAA·OUTSIDE.:051020 .. 
1 oiio-iioa~ - · 

outside curti11n --

.-RAA-wcu··-- · 
·Ril-.w¢u;A-o5tozo~ 
-•· .•. 1012.012005. :· 
·• • Surface.Denth-... 

Conventtonals l1.1gll} 
Cyanide 5.2 20 s.eu 5.6U 5.6 J' =-==--f--~--+-----+------=--=-c----+----~s.6u·----+-------;s,.,_e,.,u~·-- ~---~s.-=s"'u-,---------+-----=s.-=s"'u-,-------+-----,c-::-:.,..------+----,..,.-=-----

SVOCs lpgtl) 
Anlhracene 0.73 13 0.63 J 0.048 J 0.13 J 0.35 J __ __.0 . ._..48_._J __ _,_ ___ =-'-----' l--='~-+----=-~--l-----=';;.=,;;....---1-----,---_-=o:;.o'=u':-. ..;J:,,•--+----..-_ =o;'71'i'1 ..;J:,,_._,-. ---:--+-----_.-. .-""oi':.21~_J:'::_,...----+ o.zs J _. 

0.08Z J 0.019W 
Benzo(a)anthracene 0.02 0.49 0.4J•, 0;059 J.• 0.019 UJ 
Benzo(a)pyrene O.Q1 0.24 ·>·r·':i0~42 J.:1/t~,y-:: 0.081 J' 0.019 UJ 
Oibenzofuran 3.7 66 0.19UJ 0.2 UJ 0.2 UJ 02 UJ 0.2 UJ 0.2 UJ 0.19UJ 
Fluoranthene 6.16 3980 1.lJ 
Fluorene 3.9 70 0.27 J 

0.25J 0.019 UJ 
0.084 J 0.019 UJ 

0.13J 0.39J 0.9J 1.1J 
-+--...C,---f-------=-=---,-----+--·--,o,-,.0'""4""3°'J------;----;---,oc-;.1;-::J-,J,----t------il.2 J O.Z4 J 

-

Nophthalene 12 190 2.1 J 
Phenanthrene 1.4J 

0.61 J 0.048 UJ 
0.27J 0.019 UJ 

0AG~J=---~~-4---~-~~1.~1~J=---~--l----~2.=8::.::.J ___ +------'2.~5~J7"" __ -+~--~=--'-,--------+----c-'=c-~7""-----; .-.-.c==c...~--+----"----1---'-'-''---+-----=--,--,----+----~0,-,.2~1 J OAS J 1 J 1.5 J 

Notes: 

µgll Mirmgrarm ~r ll~r 

U Non-~ 

Analyk Will< dttected in Ille til;mk 

EsH,n,1tcd. IN! r~ull ls bt-low !he '"porting hmll and 

ahem• thr lab MDL 

E Ovtt range. tht' .malyte wa-c drfechod ahnvr thr linrar 

range of the curvr and i~ l!'!'ilimilltd. thr- '!.amp-Ir requ_lrN 

ctilulian lo hrin~ thr .lnillytr t,nd, into thr linur ra.np;e 

,o tN.t ii t"'.1n he repmttd 

· ·1· F.~c:ttdrnct of Anitr Crift>ria 

E•cn-d~l~ o{Chronic"Crilrrio1 

finttf Rt'1110't-'ol A1·tin11 Cttmrlrtio11 RrJ"""' 

·rr11,;m • .Sirr Rrmnr'lil Action 

April 2()06 

0000~9-m 

-



· LoClltlOri"IO 
.. _;,)!ample lb 

• .=; 
:, ... :ec.r· 

Sample.bate Chrorilc Acutit 
Chemical Name Crlhii• Crliarta 
Conventional• (pg/L) 

Cyanide 5.2 20 
SVOCs fpg/L) 

Anthracene 0.73 13 
Benzo(a)anthracene 0.02 0.49 
Benzo(e)pyrena 0.01 0.24 
Oibenzoturan 3.7 66 
Fluorenthene 6.16 3980 
Fluorer'le 3.9 70 
Naphthalene 12 190 
Phenanthrene 

Nntt'~: 

µg/1 Microgram~ p,:r lilrr 

U Non-.~tect 

R Anodytr. w,,-1; d('l('("trrl in thl' bl.ink 

F.~limatl"d. the l"'C'!',Ult i!i ~low the reporting limit and 

above IN! I.db MDL 

O.·cr r,Jnp,C'. tht- nnlll)'tC' wiK dt'tect!'d above lh(o linr.ir 

ran1,P of !hr curvt' and lo; P.!(tim.itrd, I~ s;1mplr rcquir~ 

diluhon lo llring !ht> ilnl'llyll" t,;rlc Into 1hr linra, rang" 

so th.at it ran he l'l'ro,tr.rl 

·· •f-'- Ewo•t-dt'nct" of Arutc Critt"ria 

brt'l"ricnc(' of Chmnlc Crl!rr1a 

Fin,rl Rrmcr:,al .~r"ffon Compldion Rt"pOrf 

·G,:-sco • Sib! Rnnoti,1/ Ar.lion 

-------, .. 

... RAACWCU 

RAA'WCU-A.05fo20-RINS 
101:io1:ioos 

·RJnsate·eiank . 

5.6 U 

0,02 UJ 
0.02 UJ 
0.02 UJ 
0.2 UJ 

0.02 UJ 
0.02 UJ 
0.15 J 

0.02 UJ 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

RAA-WCU - . . : RAA,WC.I! . . -,_ 
· RAA~<;lf8-0s102il • RAA,wcu-c;os1020 

· 101201200s ·. · · fo,201:ioos . -, 
·· r.iic1 ileiiih .· .... e~itoiri ile11ih •.. 

5.SU 5.SU 

0.019 UJ 0.019 UJ 
0.019W o.019 UJ 
0.019 UJ .. :,0.021 J •. 
0.19UJ 0.19 UJ 

0.019 UJ o.019 UJ 
0.019 UJ o.019 UJ 
0.048 UJ 0.048 UJ 
0.019W 0.019 UJ 

RAA'WCD1 
.: RAA'.cwcoi.:.ii'4st1iz1 . 
, ··. 1oiii12001 : 
. . suri'aa o,;~ . 

5.6U 

0.21 J 
. o;1'J"·, • 

. ·.0;17 J'. 

0.2 UJ 
0.5&J 
0.17 J 
1.8 J 

0.68 J 

·.-RAA·WC01. 
···wcwci>1,e::os10:i1. 

10i2112ocis -- - . 
. . Miil,Doirth· 

5.6 U 

0.47 J 
0.019 UJ 

,;:-:~ .. ·-<·· D,n:~_'.,·t ·.\'.~.~ -~-~'-' 
0.10 UJ 
0.97 J 
D.25J 
2.3 J 
1 J 

. . RAA-WC01 . ·::· ..... 

RAA,wi:01-e-ost on 
1oi2112aiiii . . .. 

. B~tto~ OeDth. 

s.su 

0.39J 
0.24J" 

~t• .... , , ,,0.00.3 J.~·tt":-'.~•i 
0.19 UJ 
0.18 J 
D.24 J 

2J 
0.94 J 

RAAcwcos·. 
RM·WCD9-A-051021 

toiwiciiis 
Surface,oePth .. 

s.su 

0.11 J 
·o;oss·J" 
.0.089·J • 

0.2 UJ 
0.28 J 
0.1 J 
1.2 J 

0.35 J 

·' RAA-WCD9 · ·-
• RAA-WCD9-B,D51 ii:zt 
-· 1a,ii112oiis 

Uld Oe~lh .. 

s.su 

0.23 J 
0.15J" 

0.19UJ 
O.HJ 
0.19 J 
2.1 J 

0.71 J 

April Z0(.16 

D000:!9·0~ 



- - - -
Li>c:1tlon ID - • 

- :S•mplel!) ... 
-... Sainplti Data Chronic 

Chemic/ii Name · · · Criteria 
Conventlonals (pg/L) 

Cvanlde 5_z 
SVOCs (~gll) 

Anthracene 0.73 
Benzo(a}anfhrecene 0.02 
Benzo(a)pyrena 0_01 
OibenzofUran 3.7 
Fluoranthene 6.16 
Ruorene 3_9 
Naphthalene 12 
Phenanthrene 

Notes: 

i,.1g/l Miongra""'re"'lit'Pr 

U Non..[)retect 

Analytr' w~ drtnttd in the '11t1nk 

-
. • Acute.,. 
·,Criteria.· 

20 

13 
0-49 
0_24 
66 

3980 
70 
190 

f_,;hmo1t('(t. Ille rPSUlt l!I t'irlo"" 1hr reporting limit ,md 

above- the to.b MOL 

Over rMie. 1hr nnalytt- wa1 deh"rlt'd ah...wc the linPa.r 

rang@ of the curv,:: and i5: esttm..,tfd. the "arnrlc! require!', 

dilution tot,ring t~ an,1lyte bi\d. into tM line;,.r r;mge 

~ that it ran bf! rrporttd 

~ '.'1;,;:= E,,.C'f't"'dPn<T of Acute Critrria 

E'llrecdrnct" nl Chronic Critpna 

Fi11nl Rrnint10I Actio•• Conrplt:ric,., Rqx,,-r 

~GttscoM Sit~ R.rmoDiJI Acr,on 

- -
. ·'._... -RAA~WCD.9 _-: . ._.._ 

'RAA.,WCD9,8:o510Z1-DUP­
·- 10/21/2005 --

Mid Oetiiil' 

5.7 J• 

0.22J 
0.15 J" 

·o.1a·J· 
0.19 UJ 
O.SBJ 
0.18 J 

2J 
0.67 J 

- - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

-·CRAACWCDI. .:. -·. · RAA;.wclN:.: ... :,.,;: 
":M.iiewco~e:;021. -RAA,:.INSli>~sirn 

· .. 10121,2oos- · · 1a121iiooi ' - · 
lioiiom De11tii . .Jnslde c:Jrtiiii . 

5.6U 5.6 U 5.6U 5.6 U 

0.28 J 0.28 J 0.4 J 0.021 UJ 
O.ISJ.• 0.18 J' .0.28 J.· 0.021 UJ 
0;19J' ·o.24J' :,:.t.,-";;;:o.u J .. ',th·· o:oZJ J • 
0.2UJ 0.19UJ 0.19UJ 0.21 UJ 
0.59J D.72J 1J 0.021 UJ 
0.19 J 0.19 J 0.24J 0_021 UJ 
1.7 J 1.5J 1.7 J 0.053 UJ 

0.69 J 0.78 J 1.f J 0.021 UJ 

- - -

5.7 J' 5.6 U 

0.02 UJ 0.019 UJ 
0.024 J" 0.019 UJ 
O.OJJ J" 0:021 J' 

0 2 UJ 0.19 UJ 
0.039 J 0.024 J 
0.02 UJ 0.019 UJ 
0.05 UJ 0.048 UJ 
0.02 UJ 0_019 UJ 

- -

5.6U 

0.02 UJ 
0_02 UJ 
0.02 UJ 
0.2 UJ 
0.034 J 
0.02 UJ 

0.2 J 
0.057 J 

April "]t){')f, 

()('X)(J:!9-01. 

-

I 



-·-·:·:-·• .. _,._ l0CaiUD1l1D 
:.'sample Ill 

Sample Data ·ciu~ntc , .-"'•lite chemicai Name_ Crtlerla Crfleria_ 
Conventionals lv!IILI 

Cyanirle 5.2 20 
svoc. lvgl\.l 

Anthracene 0.73 13 
Benzo(e)anthracene 0.02 0.49 

Benzo(a)pyrene 0.01 024 
Dibenzofuran 3.7 66 
Auoranthene 6.16 3980 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanlhrene 

Nol~: 

µg/1 Mkrogram.,; ~r lrrer 

U Non·Di!tect 

B An.1lytl> wa°' dt'tPC'lt'rl in the hlank 

E~timatrd. lheo re-suit is hcktw tht rcpor1ins limit and 

i1hn"c- the b,h MOL 

E Ovcr rnnp-, lhe ;in.alytP ,vas clct:Ktrd above thre- linear 

r.inge of the curve and i,: estimattd, the ,;ampll" requi~ 

dilution to hring lhe nn;\Jyte hlld into ttK, liM-ar ungc 

50 that ii c.in be reportt'd 

..... ,~· Elreed('ncr.('11 AcutrCrilerfa 

E,:cttd,:nrf! of Chronic Criteria 

final Rt'llll"'tin/ .1,·rion Complt."tmri Rtpcrrf 

~C,uco~ Site Remnval .1rtirm 

RAA'Wcoa 
RAA-WCD&-B-051022 

10,iitzoos - -
MidDeDll> -

5.6U 

0.021 UJ 

0.021 UJ 

0.021 UJ 
0.21 UJ 
0.034 J 

0.021 UJ I 
: 0.077 J I 
I 0.037 J 

Table 17 
Waler Quality Monitoring Results Compared to Triggers-laboratory Parameters 

"RAA:.WCDB .· .. -
RAA•WCDB-C-GS1022: 

1012it2oos 
Battoin Dai,1i; 

s.su 

0.019 UJ 

0.019 UJ 
0;032 J • 
0.19UJ 
0.052 J 

0.019 UJ 
0.061 J 
0.043 J 

:RAA'-WCIN -
RAA'INSiDE:051022 

-- I 012i,i'ifos -- ---

lniil~ ciina1n 

5.6U 

0.37 J 
o.zr-J • 

,_•; i Oa34·J' I.· 
0.19UJ 

1J 
0.35 J 
3.3 J 
1.5 J 

---- -' RAA'-WCOUT -- -RAA·wcu4· 
RAA'4UrsiQil15fOU. - ffAACWC~4'A'-0511iU 

_10,221200& - 101i2i2oos -
· ·.Outiildii Cuit.iln - Surfaca·Dei,ih -

5.6U 5.6 U 

0.26 J 0.019 UJ 
0;22 J ~ 0.019 UJ 

.-,:,,:;0.25 J.':1--." 0.019 UJ 

0.2 UJ 0.19 UJ 

0.83 J 0.044 J 
0.31 J 0.019 UJ 

2.8 J O.UJ 
1 J 0.063 J 

RAA·WCU4 -.. 
RAA,WCU4-8'051022 

-- . 1aiw2oos.-,: · · 
r.iid Dei>th _____ _ 

5.6 U 

0.02 J 
0.02 UJ 
0.02 UJ 

0.2 UJ 
0.04, J 
0,02 UJ 

0.12 J 
0.061 J 

I 
I 

W:;~~~!1022 
_ 1012:zi2oosi. -

··Soiloiri Deplh 

5.BU 

0.019 UJ 
0.019 UJ 
0.039 J • 

0.19 UJ 
0.046 J 

0.019 UJ 

0.11 J 
0.058 J 

. ... : ''RAA-WCU7 .- .. ,_.-, ~ 

RAA-WCU7-A-051022 

-····tj:c!:!~:· .. 
5.6U 

0.019 UJ 
0.019 UJ 
0.02 J" 
0.19 UJ 

0.019 UJ 
0.019 UJ 
0.047 UJ 
0.019 UJ 

--

April 2006 

O<J0029·D2 



- - - - - - - - - - - - - - - - - -
LciciUon ID 

S•mple 10 
/' ' · simple.Dai. . ;Cliro,;;,. 
Chemlcil Name . . ..· .... Criteria 
Conv•nHonal, fµg/1.} 

Cyanide 5.2 
SVOCs (pg/l} 

Anthracene 0.73 

·Acute 
· .Cittart1 . 

20 

13 

Table 17 
Water Quality Monitoring Results Compared to Triggers-laboratory Parameters 

RAA,~~~~~1022 · ti'AA,:~1!~1i22 ·• ili~1~~1i;Jr 
· 1012ii.iooi - · ·10Jlll2ilo5; : · . · · · 1aid1zciof"" 

· Mid Depitf lioitom Deiilh.. · · .:: stiificii ilaiitti : .. ~-

5.6 U 5.6U 5.6U 

· · RAA.WCD1 : · .·· 
. w-wcii1~s1ou 

. ~::::: 
5.GU 

~'~CD1. 
· RAA.WC01,C,-051023, 

~~:!t:~.-
5.6 U 

· . RAA-w'rt,t~~{s;i~~; 
: ' 10/23/2005 . ··· .... 

ciuiincii1s s.;,;;..i,;: 

5.6U 

'·RAA.WCD4 .·····"' 
. -RAA-WC0,4;A'0510,i:f 

•: · 1 oi2:i12oos 
.Suif;icir Death. 

5.6 U 

0.02UJ 0.02UJ O.UJ 0.1SJ 0.1,J 0.13J 0.054J 
Benzo(e)anthrecane O.o2 0.49 
Benzo(e)pyrene 0.01 0.24 

'---'~=~-1--=~-+--,-----,..----£'0','.0ca2,C,UJ ---.+----,Oc,;·=;0200UJ=c-,.---+~--0--= . ...,09'=5...,J--=•--'--~t===·0--=.1=-4,,,·Jc,..•~."'· '-,-=l-~--c-0.--=1=-2,.,J7.• ~--t~---',:Occ.1c,Z,-·Ja".•:----c+---Oi-,·Oca4-c.J"'• __ -1 
0.027 J :: 0;027 ;/' .-. · ·0;12 •J '· ., · •:'fio,U'/P.0:27 ;J,'. li,'/;,•,c,:·ecc''<cii ___ .....;·c:.O•:c1.c.T.c;J~'.c· ~--+----oc';-,-16,....ccJ·c.,.·---+--~O"".O'-c5',J'-c,-• ---l 

- OibenZOfuran 3.7 66 
Fluoranthene 6.18 3980 
Ruonme 3.9 70 
Naphthalene 12 190 
Phenanthrene 

Notes: 

µ&fl Mu:i,igTam,; per liler 

U Non-Detttt 

Ar\oily1c- w,,~ detmtd int~ bl•nk 

Estimated. lM ~ult is t>clow the reporting limit Al'lrf 

o1hnve the lab MDL 

£ Ovrr rangt. the- .an.i1ylr w.n: ddf.'drd Jbovl' 1hr liM;u 

r.in,tC' rif the ('Urvc 3nd Is ~ttmat«l the s.amplc requif'f!I 

dilution fo brin& fhr ano1/ytr l,ack into the lint'0"lr r.m;c 

o:o th.,t h ('.:In ht- rrportrd 

-·:; .,. E.-CT't"'lienerofAcutt•CrilC"ria 

ExCC'tdC'nct" of Chmnic Cri~ria 

fimil Rr1rurral A,tion Comp{,tit'" Rqio,r 

-Ga'.Cco" Silt: ~mor,rrf Acrion 

0.2UJ 0.2UJ 0.19UJ 0.19UJ 0.19UJ 0.19UJ 0.19UJ 
0.031 J 0.032 J 0.39 J 0.63 J 0.45 J 0.47 J 0.18 J 
0.02UJ 0.02UJ 0.11 J 0.1SJ 0.12J 0.1ZJ O.O&JJ·-

0.049 W 0.049 UJ 1.2 J 1.1 J o.98 J 0.84 J 0.58 J 
O.oJ J 0.024 J 0.'5 J 0.8 J 0.49 J 0.52 J 0.22 J 

Apn.l 100b 

OOCJ0~9-0:! 

-



·-LoCiUOi, ID 
· .. .i•: .. :c.-: . ,Sampll! ID 

_ . . . S~mple D~te 
Chemin I Name .... : 
Convcntional.1 fµg/L) 

Cyanide 
svoc, (~g/L) 

Anlhracene 

Benzo{e)ariihrecene 
Benzo(a)pyrene 
Oibenzofuran 
Fluoranthene 
Fluorcne 
Naphthalene 
Phananthrene 

Note~:-

11i;JI Micmg,.,mc; J"!'r lilrr 

U Nnn-Delrct 

Chronic-= 
,Crttorlli 

5.2 

0.73 
0.02 
0.01 
3.7 

6.16 
3.9 
12 

Analyte- w.1~ dctl"rtt'd in the blank 

Acu1e.,_ 
• Criteria 

20 

13 
0.49 
0.24 
66 

3980 
70 
190 

EJtimated. the rr,"U/r /~ bcln,v ttlt' rq,mtlng hmil and 

above IM l.i:h ~IDL 

Over rangf'. the .1n.11frtr .-s drttttcd al-ove the linr~r 

ranie nf I~ ouvf' .'Ind ~ f"'!'itim,1trrl. IN' ~.,mrle rrquirP!I 

dilution lo hrin,. thr- ,mo1lyt" Nick lntn the linear u1nge 

sn l~t ii un ht' rrr,rtrcl 

,:.;,.l;i;,i £.,C'f"t"'dcnc" of Acutr Critrrla 

Ellc~nn- of Chronic Cntt'rin 

Finni Removal ,'4rrion Cnmplrlirm Rq,c,rl 

·c,,sco· Siit: Rt'moonl Artion 

. .--._ 

. . · RAA'WCD4 ~. 
RAA-Wc04'i!:-0si 023 

- 1oi:i:ii2oos · · 
.Mid Depth 

5.GU 

0.11 J 
0.098.J' 
0.13 ~' 
0.21 UJ 
0.36 J 
0.11 J 
0.86 J 
0.42J 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

.· ··~wco• ..... 
RAA,Wco4!C:Os10:z3,· 

- _ .. ~l%J!W::ih. . 
5.6U 

0.19J 
0;16J' 
o:1sr 
o.10w·-
0.55 J 
0.12J 
0.7SJ 
0.5 J 

. . . RAA'WCU ,., _ .. 
RAA'WCti;A'lisioi:i: 

· · 1 iii23iziios · 
-s~ifice ·oaiiiii 

f--·-
5.GU 

0.019 UJ 
0.019 UJ 

. 0.021.J •. 
0.19 UJ 
0.061 J 

0.019 UJ 
0.13 J 
0.069 J 

· . . :., .. RAACWCU. , 
,,RAii,.wcu:.a..iiiiiiiu 

·· · 1 oiiii2ooli 
,Miil liei,iii. 

5.6 U 

0.026 J 
0.021 J ~. 
0.02 UJ 
0.2 UJ 
0,054 J 
0.02 UJ 
0.082 J 
0,067 J 

· .. ·· RAA'WCU· 
ilicwcu,e,0s1023, 

· : 1ii,2Jiiiios • -· 
eiitioiil Diinih 

5.6 U 

0.02 J 
0.02J 

0.023 J' 
0.2 UJ 
0.048 J 
0.02 UJ 
0.052 J 
0.059 J 

RAA'WCD8. 
RAA'WCDS'A-051024 

10/24/2005. . 
.surfiii::e.Dopth 

5.6 U 

0.019 UJ 
0.019 UJ 
0.019 UJ 
0.19 UJ 
0.041 J 

0.010 UJ 
0.071 J 
0.049 J 

RAA-wcoa 
: RAA,Wciia::ii:iis102.i ·. · 10,2,.,?~oi , · · 

Mid Oeolh .. 

5.6 U 

0,098 J 
0.065 J" 
0.079 J' 
0.19 UJ 
0.25 J 
0.055 J 
0.31 J 
0.28J 

· ··. - .. "'RAA-WCD8 ·:· ··: 

ltAA.wctill'C-Osi m . 
· . 1 iii:i:U~cio_s ·: .-, , 

Bottom 0eD1h ,.,, . ._. 

5.6 U 

0.38 J 
0.25J' 

•:o:32:J ~·• ;. · 
0.19 UJ 

0.9 J 
0.1BJ 
1J 
1J 

April .Wn6 
O(J(t(J-::!9-0:! 



- - - -
Location I~ 
'Sa'"P.l~ID 

. -~•ntJ>le Dato 
Cherillcal Name' 
Conventlonals (pgll) 

Cyanide 

SVOCs (IJ!IILI 
Anthracena 
Benzo(a}snthracene 
Benzo(e)pynme 
Oibarizofuran 
Fh.Joranthene 
Fluorene 
Naphthalene 
Phenanthrene 

Notes: 

i1~I M1(111;Cram,; ptt liter 

u Non-Dttm 

5.2 

0.73 
0.02 
0.01 
3.7 

6.16 
3.9 
12 

An11ly~ wa• detected In 1hr bl:.mk 

-

20 

13 
0.49 
0.24 
66 

3980 
70 
190 

F..•f!m.,tttl, the ~ulf lti bclrnv thr l'l"pctrting limit and 

above lhe lab MDL 

0.·C"r rangr. fhc unalytr WiJ~ d«fede,:J ,1lK'w<' rhc llnc-.1r 

u1ngc of lhc cun·r and i'I ntim.,,ttd., 11-ie- sample m:JUire, 

d1lutlon to hring lhe anillrlc had: into lhe linpar range 

~nlMtitcant-aert'p('lflC"d 

})}{ E .. m~l"nre of Acute Crilt"riil 

E'l'CTt'drntt nf Chronic Critt-ria 

Fin11I Rrmm,af ,-4,·hcm Cc,rnplt!tion Rrr<>"' 
·Gtuco- Sill! Rrmntt<d A.clion 

- -

5.6 U 

o.12J 
_0;089J" 

:0.1 J.• 
0.19UJ 
0.52J 
D.18J 
1.6 J 

D.ll2J 

- - - - - -
.--·-. 

Tabla 17 
Waler Quallty Monitoring Results Con,pared to Triggers-Laboratory Parameters 

5.6U 5.6 U 5.6U s.eu 

0.17 J 0.16 J. 0.023 J 0.12J 
:,0;1Z,J 0

• 0.1.J".: 0.019UJ - 0.07JJ•. · 
,o.U··J ! .: · .0;13 J ~- .· ... .-_o;uJ • - .D.D9l_J •· 
0.22 UJ 0.19 UJ 0.19 UJ 0.19UJ 
o.s& J 0.45J o.oaa J 0.34J 
0.22J 0.14J O.M&J 0.11 J 
Z.1 J 1.6 J 0.39 J 1.1 J 

D.89 J D.85J D.17 J D.52J 

- -
RAA-WCU7 .-·· . 

w,wcu1::C,lis1024 

it:~z::ut-· 
5.6 U 

0.1&J 
0.11 J., 
·o.u J' 
0.19UJ 

0.5 J 
0.18 J 
1.6 J 
0.74J 

- - -
. . . 'RAA·WCD8 · . 
· .w:wcoa;il-0s102s··· 
- --_ ·1 o,zsi2iiiis .·._-

. sirriadi:iesi,i. · 

5.6 U 

0.031 J 
0.027 J" 
D.043 J • 
0.19 UJ 
0.11 J 

0.041 J 
0.41 J 
D.15 J 

·, 
) 

:::· ... ;··RAA'Wcoa ·· 
. RAA:.WcD8;~5tD25:-· 

-.. i91i!itiiii .. --
.... Mldl>ei,th· 

5.6 U 

0.04& J 
0.039 J" 
0.062 J • 
0.19UJ 
0.15J 

0.048 J 
0.45 J --0.2 J 

April 1(}()6 

()(J()()~9·0~ 

-



Location ID_ : . -·· -~" . 
Sample ID 

Ac~-Sampla_Diilite ChrOnlc ___ 

Cherillcal Nlme .Crft8rlii Criteria 
Conve"ntionabl (pgfl.) 

Cyanide 5.2 20 
_svoca lµg/LJ 

Anthracene 0.73 13 
Benzo(a)anthracene 0.02 0.49 
Benzo(e)pyrene 0.01 0.24 
01benzofuran 3.7 66 
Fluoranthene 6.16 3980 
Fluorene 3.9 70 
Naph1halene 12 190 
Phenenlhrene 

Notes: 

11g/l Minop:ro1m,:: J-"ll!T lit-er 

U Non-Dl'tf"("f 

8 Analyk' IVDS dl'tttttd in the bl;1nk 

J Estimated thr r~ult is brim" I~ reporting lin,it ,1,nd 

abo\"(' the J.ib ~ml 
E 0..·N r.ingc. the anillyte ,.,,.>< clrtrctl'rl ,1bov!: the IIM111r 

rrittgc of the C\ln·c ilnrl io: t"itim.1ted, the- s.implt- n-quirC"< 

rtiluttnn to bring tht- o1n,1tr1e bo1l-k into 1hr lint-i\r rans;!: 

so that it can be rrport~ 

:;·-· F..('['<"dt'ntTnf AculcCntc-r1,1 

EHttdrn<T' of Chmnic Critrriil 

Finni Rrmmmf ,1ction Cornplrtian Rrporl 

-G.Nw· Sitt: Remoc,,1f Action 

RAA•WCD8 
RAA:.Wcoi.c,0s102i5 

' 1012512005 . 
Bottom Depth · . 

5.6 U 

0.093 J 
0.085 J" 
0.1 J" 
0.19UJ 
0.21 J 
0.061 J 
0.55 J 
0.26 J 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

~-~iZ~~!iais 
. i oi2s12oos · 
suiiaco ii~pii, 

5.6 U 

0.19 J 
o."13 J.'. 

.0;19 J• 
0.19UJ 
0.59 J 
0.17 J 
2J 

0.87 J 

.-· · RAA•WCU4· .. 
w,wcu~B'i,s102s· 
. ·- ·io12si:zooii . . 

Mli1Ditlilh, 

5.6 U 

0.21 J 
o,15 J."·· 

·o.1s-J• 
0.19 UJ 
0.54 J 
0.15 J 

2J 
0.78 J 

.-~~CIJ4; .. c 
RAA:,WCU4!C-Cl51025 

. doiilii2001 · ·• -, .iiaii,11,i"oeolli.' 

5.6U 

0.019 UJ 
0.019 UJ 
0.019 UJ 
0.19 UJ 

0.019 UJ 
0.019 UJ 
0.048 UJ 
0.019 UJ 

-- -RAA'WCU7 · ·w.wciir-A,osio2, 
. ) ~,t~sjzjiiif .. 
.. -.- Surface Depth •. · · · 

5.6U 

0.042 J 
0'.052.J" 
0;0<1,1·J • 
0.19 UJ 
0.17 J 

0.047 J 
• 0.93J 

0.21 J 

· · RAA-wcur·· -· -
RAALwcirl ,9'i,gi 025 

1w2si2iioii 
-Midllliirth 

5.6 \J 

0.18 J 
.0.12"J. 
O;ISJ' 
0.19 UJ 

0.5 J 
0.15 J 
1.8 J 

0.63 J 

- . . RAA-WCU7 · 
RAA,wcu1us102s 

· 10125/2005 · ""' 
Boitom.DeDtti · 

5.6 U 

0.14J 
0.099 J" 
0;11 J· 
0.19 UJ 
0.38 J 
0.11 J 
1.6 J 

0.49 J 

. .• RAA~CD1 , .• 
·- RAA-WCD1-A-Cl5102C 

. 1oi2B120oiL -
·, surfieB_ D11;th 

16.8J.· 

0.036 J 
o:o34J • 
0.047 J • 
0.2UJ 

·- 0.12J ____ 

0.038 J 
0.47 J 
0.26 J 

April 2006 

(}(K,029-0-:! 



- - - - - - - - - - - - - -
... '"'- -~ 

·, ... • 

Table 17 
Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

· LocaHori"ID · 
Sample,tD 

·, ···:·--··RM;wcoF RM-WCDf 
·- :·.RM.wi:oi,e:;os1ii:is .:.fu~co1~s10264'1llP-

_Acut• · .:.1oi2Moos · · · -"1ii,21iiiios d11em1ciit Ni~ampte _Date Chronic_· 
Criteria.• Crlhrrti _- Mid Delilli. -· -- -·- Mid Depth ·-· 

Conventional• {pg/L) 
Cyanide 5.2 20 

svocs {pgll) 
Anthracene 0.73 13 
Benzo(a)snthrt1ct1na 0.02 0.49 
Benzo(a)pyrena 0.01 0.24 
Oibenzoturan 3.7 66 
Auoranthene 6.16 3980 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanthrene 

pg/I Mlcrngnm,;; pr.r lilPr 

U Non-0.tttt 

8 Ana!ytt h'.lJ c\-tt'ctr-d in the blank 

E<timatrd the rf"Suh ls t-?low lhe ""P<lrtini; limit and 

ahov-e the l;ib MDL 

Over 111ngc. the •nofyt'" '"'-" dciL"('trd obovf. lhc (inear 

rangr oft~ 01rve and i~ ~lim.itt'd. thr !-amrfc rrquirrs 

dilution to hrini the an:dyte bild: into lht llnrar rar,gr 

,;o that II C'i'ln l,r, repo-tN'I 

~ ~i ··• E:rrredf'nn, 11f Ac:ulf'Crilrrf.1 

E,C'l't'M.ntt nfChronic Critrria 

Finni R(moool .~l"lion Corrrpl(tion Rt'f'Orl 

-Grtu-o~ Silt" R,-,r10IX1f A.rtinn 

8.8J' SU 

0.082 J 0.057 J 
D.062"J • DJl43J" 
0.07,J" 0.052 J ,. 
0.2 UJ 0.19UJ 
0.24J 0.15 J 

I 0.08 J 0.043 J 
0.88 J 0.67 J 
0.43 J 0.25J 

.. ' ff,'.A:V4CDf:; • 
RM'-WCDl'C.(151026 · · ,o,isizoos · · 

·eoitomeeirtii --

SU 

0.043 J 
0.043 J" 
0.062J ·-
0.19UJ 
0.1SJ 

0.041 J 
0.53 J 
0.18J 

- -- -_ -- . RAAa-WCD4 

: w.wi:04-A:os102s 
_ -_ : , j 0128/2005 ;: 
-._.- Surlacri Dei>th 

SU 

0.085 J 
0.067J" 
0.13·J· 
0.2 UJ 
0.27 J 
0.088 J 

1.3 J 
0.44J 

-• RAA-WCD4 -.- __ . 
Ri.A.wcb4:s:os102s 

.· 10/26/20011 
·· ,i.i1d i>i~ih 

SU 

0.019 UJ 
0.019UJ 
0.019 UJ 
0.19UJ 
0.019UJ 
0.019 UJ 
0.047 UJ 
0.019 UJ 

I 

- -
"'.RM·WCD4 · 

_-RAA;wc04-C-Dst62s :· 

. ~~:::::; C • 

SU 

o.osa J 
0.056 J" 
0.067 J" 
0.19 UJ 
0.23J 
o.on J 

1 J 
0.41 J 

- -
,. iff!IA·WCU _..:· 

--RM-WCIJ.A.(151026 
--- . ioi:i812005. . 

c5ur1ace_Deoth·· -

5.6 U 

-



Table 17 
Water Quality Monitoring Results: Compared lo Triggers-laboratory Parameters 

., .. LociHoiiro · ·RAA-wcu- ~'.wcu·. · .. · RAA~co1 . RAA-Wcor ·.RAA-wco1. :-. :,·: .. ·RAA-w.cog···· · ·-·RAAswcos ·····1·' ::.:.:RAA,wcog·•·, I 
.. Sample ID RAA-WCU-8..05102' RAA WClJ,C-051026 RAA-WCD1'A-051027 RAA-Wcti1:8'051027' · ~,WCD1:.C-0510.Z( "~:wi:ii,;_A_-051027· 

0

1W\'WCD9eB"IIS10Z7° .· 
0

RAA-WCD9.:c-051027" 
Sample

0

Daie (,hronlo . Ac~ · . 1D/26/20D5 , .. ,,·: .: -~0126/2005':C';" . '10,irJoos. . .jbii1i2oos . . . '·•·._,,, 10/27/2005: '10127/2005 .. :.•.: ... :_-_/_1Moli2d1D12 •• ~ot·h.s .. ·,.· .. · ._: __ · :. 11i1mzoos:.; :· ..... 
ChemlcalN•m~·, .... -- Criteria Criteria,. MldDei>th . ·Bol!DmDopth•- SurfaciDaplh ... MldDei,iti Bottom Depth. ·'Surface Depth .· ·~ .BottomDepth ·:. _ 
Conventlonalc IJl!IILI I 

:::::~c:y:::a:::n'::1d:::•=~~~=~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::_:::s".:.-9~J~--·::::::::::::::::~::::::::::::::::::-=_s'.:_u-::_:::::::::::::::::::::~:::::::::::::::::::::-::_::::::::::::::::::::::::~::::::::::::::::::::::::--:::::::::::::::::::_-::,~::::::::::::::::_-.:_".'_':'_:::::::::::::::-.:_:_~:_:_:::::::::::::::~---::_:_:::-::_-::_-::_-::_~~====::::-.:_s-::_-u~---_-_:_-_-_-5.2 20 5.6U SU SU SU SU 

svocs 1~91q, ____ -+-~c--+--,,,--+--==s,..,.--+---~=~--+---==~---+----=--=~=--+---~==---+--~~--~~--+--~~--~--t---~==~- .....j_ 
Anthracene 0.019 UJ 0.73 13 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.02 UJ 
Benzo(a)anthracene 0.019 UJ 0.02 0.49 O.Q19 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.02 UJ 
Benzo(a)pyrene 0.019 UJ 0.01 0.24 0.019 UJ o,oz2·J •. 0.019 UJ 0.027 J• D.029 J • 0.019 UJ 0.02 UJ 
Dibenzofuran 0.19 UJ 3.7 66 0.19 UJ 0.19UJ 0.19UJ 0.19 UJ 0.19UJ 0.19UJ 0.2 UJ 
FJ.uoranlhene O 019 UJ 6.16 3980 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.028 J 0.019 UJ 0.02 UJ 
Ftuorone 0.019 UJ jg 70 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 0.02 UJ 
Naphlhalene 0.084 J 12 190 0.047 UJ 0.048 UJ 0.048 UJ 0.048 UJ D.07 J 0.049 J 0.068 J .. 
Phenanlhrene 0.03 J 0.019 UJ 0.019 UJ 0.019 UJ 0.021 J 0.035 J 0.021 J 0.021 J 

Note_,,;: 

µ,vl Microg,i'lnl:I per lil('r 

U Non-Ottect 

B An.ilytc wM drh-ONi in the blnnk 

E~tirn.11-Nt tM r~u/1 ,~ bclo,v thcr rrrortlr,g limit and 

above u,c lab MDL 

Over r,mge. thr analytt, wos dcttttrd ,1h:w-c thf' linear 

1ansc of the:" curvl' and ii; e-i;timatM, lhe \t.1mrfe require,. 

rlilntion to hring the i'lfl,llytr had into IN' li~ar ,;inge 

50 that It can bc-rt"JK)f"b'd 

·•:;~~ Ewt'N:'d .. nno nf AcntP Crih'riil 

Exa?l"dc-n~ of Chronic Crilttia 

Finni Removal A,tion Crimp/ehon Rrport 
·c.,sco • Sit~ R~mnu.,I Artinn 

i 
I 
I 

April 2006 

000029·0~ 



- - - - -
,.----, 
' 

· · r.:ocallori ro 
• C;. ,Samp_l_o ID 

I ·· Sampie Daie ci.;.;~ii:: "Acu1e 
Cheinlcal Name ·· Criteria · 'Criteria 
ConvenHonala (~g/LJ 

- -
RAA-Wcu.· 

-RAA'.wcu..ii".lls1021 
· 1oi:i11ioos .· .. : ·. 
Siilface eei,u,, 

- - - - - -
Table 17 

Water Quality Monitoring Results Compared to Triggers-Laboratory Parameters 

- - - - -
· · ·RAA-wcos:··· 

w~w_ci>acij,_o_s1oia. 
.fOIU/2005 
Mid o;;jitti 

5.2 20 SU SU SU SU SU SU SU SU ___Era:'-nid:';•,-,---·---+-='----+--=-=--1-----=~----+-----':..::---+---='-----+----=~---+----~=-----+-----.=..:~----i--------''-"-----+-----'--=------j svoc, (µg/L) 

Anthracene 
Benzo(a)anfhmcene 
Benzo(e)pyrene 
Oibenzofllran 
Fluoranthene 
Ftuorene 
Naphthalene 

-~enanthrene 

Notrs: 

..,g11 Mio-ogr.uns pt!' litrr 

U Non-l)elf'rt 

0.73 
0.02 
0.01 
3.7 

6.16 
3.9· 
12 

8 Analytr w.t~ ddectrd in thr blank 

13 
0.49 
0.24 
66 

3980 
70 

190 

J Ertimated. the result 1< ~lo\v' thr reporting limil and 

above th(' lob MOl 

E 0vn r;1nsc. tht" ana.tytP. wa~ detech"d id>ovr thP lmt'ar 

r.mgf' nf the curvt' .,nd i, ec.tim.i~ 1hr ,;amplr rrquire,; 

dilution lo bring 1hr ,1nalylP b.,d Into 1hr llnr.v r,1nge 

so thal ii can br rrrortcd 

· + E..-~nrr 111 Aculr Criteria 

E .:ettdenn- of ChrnniC" Crittn;1 

Fi11nl RMrrror;r.l ~,·lion Cornpletio11 Rq,nrl 

-Gruco- Sit~ Rrmcivnl Acr-il'n 

0.019 UJ 0.02 UJ 
0.019 UJ 0.02UJ 
0.019 UJ 0.02UJ 
0.19UJ 0.2UJ 
0.019 UJ 0.02 UJ 
0.019 UJ 0.02 U 
0.048 UJ 0.05 UJ 
0.019 UJ 0.02 UJ 

0.019 UJ 0.019 UJ 0.019 iJ 
0.019UJ O.Dl9 UJ O.OIDU 

.-0.025 J.•,. 0.019 UJ 0.019 UJ 
0.19UJ 0.19UJ ' 0.19U 
0.019 UJ o.osa J 0.01DU 

0.019 UJ O.OZ1 J 0.019 UJ 

0.048 UJ 0.094 J 0.048 U 
0.019 UJ o.oa J 0.019U 

0.022 U 
D,023•" 

·0;022 J" 
0.22 U 
0.07Z 

0.022 J 
D.11 

0.083 

0.021 U 
0.021 U 
0.021 UJ 
0.21 U 
0.021 U 
0.021 UJ 
0.053 U 
0.021 U 

0.02 UJ 
0.02 UJ 
0.02 UJ 
0.2UJ 

0.044 J 
0.02 UJ 
o.oae J 
0.057 J 

April 2(J()f, 

OCKXJ:!9-01 

-



.· .'Location ID 
·\i~ .. .,, Sampie,ID 
., Sample Dale 

Chen'il<al Name. 
Conventtonals 11,g/L) 

Cyanide 
svoc, (µg/LJ 

Anthracene 
Benzo(e)enthracene 
Benzo(a)pyrene 

Dibenzofuran 
Fluoranthene 
Ruorene 
Naphthalene 
Phenanthrene 

Not"': 

~,,vi M1~u1m,; pc, lit~, 

U Non-DelC'd 

Chronic-· 
cr11eri.i 

52 

0.73 
0.02 
0.01 
3.7 

8.16 
--i~ 

12 

Analyh.• w•s detected in lht' hlank 

20 
__ 1_3 __ 

0.49 
0.24 
66 

3980 
70 
190 

E.stirriatoo. 1hr. rrsull i, he-low the rr:pm-ting limil •nd 

,,l~wr. the lab MDL 

Over rangt-. thP. nno1lytt- "'M dctcctftf ahwr I~ linrar 

range DI the curve ;:inci I'." c.,;tim:iled, the ~.smpl<" rcqi.1IM:"!I 

dilution to hrin~ I~ analytfo b;u:li: into 1hr llnr.,r rangt 

so th.al it can be t('rortcd 

!I:. F.•r:-drnCPof Arutr.CnlNin 

E-.n"Pdenct' of Chronic-Criteria 

Fi1111I Rrmnrial A.diem Cc11npldian Rtparl 
-c;.isco- Silf! Rrmm,.rl Artfon 

- .. 

... . ,!~A/l'WCD9 . . : 
~:W.l:;CltM:-1151021 

10121/2005 
liottom Dioth 

5U 

0.042 
0.041 .. ". 
0.043'J'. 

0.2 U 
0,13 

0.033 J 
0.17 
0.12 

Table 17 
Water Quality Monitoring Results Compared to Trlggers-Laboralory Paramelers 

5U 5U 5U 5U I 
I 

0.019 U 0.019 U 0.019U 0.019U I 
0.019 U 0.019 U 0.019 U 0.019U I 0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 
0.19U 0.19U 0.19U 0.19U 
0.019 U 0.019 U 0.019 U 0,037 
0.019 UJ 0.019 UJ 0.019 UJ 0.019 UJ 
0.048 U 0.048 U 0.048 U 0.047 U 
0.019 U 0.019 U 0.019U 0,046 

RAA·WCDt 
RAA411c)t1.A::Os102il 
' ' 1 ~(~~!2~~.' 

· S_urlace D_epU, 

5U 

0.073 
o.oas.• 
0;1.1 • 
0.19 U 

0.3 
0.07 
0.42 I 
0.32--~i· 

. .. RAA-WCD1 ·. 
. 1tAA.wi:1>1-~sio2,· 

1 oiiai2oo5 : .. 
Miiii;;;;p111 

SU 

0.019 U 
0.019 U 
0.019U 
0.19U 
0.063 

0.019 U 
0.091 
0.079 

RAA•WCDf 
RAA-wc111zj,s1ois 

10,2ii12ooii 
··. Bcitt'~m DeDth· . 

5U 

0.037 
0.035 • 
0.038 • 
0.19U 

0.11 
0.034 
0.19 
0.14 

·-

April WOG 

()()()0:9-02 



- - -
, . ...- ...... 
{ 

- - - -
:.'., .c.,: •.:. locaHori·10 

·· ..... ,s.~p7;:.~ ,·ch,oni;, .• 
Chemical Ninie, . Criteria • 

. ·.Acute , .. 
. cr11er1a. ;. 

Convenllonals {µg/L) 

Cyanide 5.2 20 
SVOCs (µg/L) 

Anthracene 0.73 13 
Benzo(a)anlhracene 0.02 0.49 
Benzo(eJpyrene 0,01 024 
Oibenzofuran 3.7 66 
Fluoranlhene 6.16 39BO 
Fluorene 3.9 70 
Naphthalene 12 190 
Phenanthrene 

Notes: 

11~ Micrngnm.1 per htrT 

u Non-De~ct 

8 Analyte ,v-.as dt'I~ in fhe bl;rnlc 

J E.,;Onutt'd. 11,c, ~ult i5 l,,elnw lhe ttparting limit and 

aho,-r lhe lab MDL 

E Over range. the a:nalytr ,,,as detectrd arovc lhe lilY.ilt 

range of the nm·e and 1-. f!'Sfin,;1trd. the !-o1mph: rcquin::o. 

dilulirin to brinp: !he ,.,..,,lytr- t,.ild,; into the linenr rnnge 

M that ii Cln ~ rrporlrd 

··-·~t-: Exrttdt'nn- of Acutr Crttrrla 

E'lrttdrncr ofO,mnicCrilr-ria 

FimJ/ R,.,,im,al .1clinn Cnmplthnn Rff'C'TI 

-c.,."iC,, - Sitr Rrmor,111 A.ctinn 

- - - - - -
Table 17 

Water Quality Monitoring Results Compared to Trlggeni-1..aboratory Parameters 

SU SU SU 5.6 U 

0.062 0.019 U o.019U 0.02U 
0.019U 0.019U 0.02 U 

-_0.076 •. 0.019U O.D19U 0.02 U 
0.2 U 0.19U 0.19U 0.2 U 
0.23 0.019 D.019U 0.02U 
0.052 0.019 U 0.019U 0.02U 
0.28 0.047 U 0.048 U 0.051 U 
0.22 o.ozz 0.019U 0.02 U 

- - - -
. : .. _.:'RAA'WCU · ... 

w~wcu~s1ilit • 
. 1oi2si2tiils · . 

· Mldl>eoih · 

SU 

0.091 
0.095,.• 

0.2U 
0.37 

0.096 
0.53 
0.42 

:·· .. RAAJ,'ICU 
,,w;wt:u-e-tis1029, 

... . : flili!9/~~~5 .... -
. Bottom Depth 

SU 

0.019U 
0.019U 
0.019U 
0.19 U 

0.019 U 
0.019U 
0.048 U 
0.019 U 

- -

Ap,-if 2006 

000()29-0"1 



Table 18 
Background Water Quality Survey Results-Transfer Facility 

August17and18,2005 

.. ,_ . ,.,.-.,. .l_. • " - ·- -~ -~- :.. ,., .. ·- '" ..... ·- - --· .- ...... -- . . .. - - .• . ... ... . .... ~. - .. .. -· ... - ·--- .... - . -- ··--· - • ·-

"' 'sition ID · Date- -· _, Time· Latibide (dd) . Longitude (dd), , Depth(«): - DO. (lri-g/L) · T~mp_tl~g c' 'turbidity it.i1iif ' __ pH . . -

__ T_F-_W __ B_G_U_-t-_81_1_7/_20_0_5-t-__ 1_0_4_5 __ t--_4_5_.8_53_4_7_+-_1_1_9_.6_7_04_3_-+-___ 1 ___ +-__ 9.:.::.3.:..0_-+--'2=-1..c.:.0=--=3~--+---=3.:..:· 7....:4 __ --1--_....:7~. 7=--=8=-----1 
TF-WBGU 8/17/2005 1045 45.85347 119.67043 8 9.29 21.05 3.66 7.93 

TF-WBGU 8/17/2005 1045 45.85347 119.67043 15 9.26 21.04 3.66 7.97 

TF-WBGU 8/17/2005 1135 45.85347 119.67043 1 9.20 21.07 3.22 7.99 
1------1-----+------4------+------+--------+------!---------------+------l 

TF-WBGU 8/17/2005 1135 45.85347 119.67043 8 9.22 21.06 3.50 8.00 
-------r------1-------+-------+-------1 

TF-WBGU 8/17/2005 1135 45.85347 119.67043 14 9.17 21.05 4.41 8.02 

TF-WBGU 8/17/2005 1230 45.85347 119.67043 1 9.40 21.14 3.58 7.99 

TF-WBGU 8/17/2005 1230 45.85347 119.67043 7 9.39 21.08 3.24 8.07 
-·------ir------+-------t--------------1--- ---------------+------+------, 

TF-WBGU 8/17/2005 1230 45.85347 119.67043 14 9.39 21.07 3.48 8.09 

TF-WBGU 8/17/2005 1425 45.85347 119.67043 1 9.41 1 21.63 2.95 8.01 
•------+-----+------------+------+--------t-------t------+------r--------i 

TF-WBGU 8/17/2005 1425 45.85347 119.67043 9 9.40 21.24 2.91 8.08 

TF-WBGU 8/17/2005 i 1425 45.85347 119.67043 18 9.33 21.14 2.57 8.09 
---+--------+------+-------+---------+-----

TF-WBGU 8/17/2005 1435 45.85347 119.67043 1 9.45 21.56 3.14 8.05 

TF-WBGU 8/17/2005 1435 45.85347 119.67043 8 9.44 21.19 3.52 8.11 -+------l------+-------t-------+--------+------t------'----'1------l 
TF-WBGU / 8/17/2005 1435 45.85347 119.67043 16 9.35 21.10 3.30 8.09 

------+--------~-----+--------+------! 
TF-WBGU ) 8/17/2005 1530 45.85347 119.67043 1 9.33 21.72 3.00 8.02 

-J.--------+---------+-------+------+---------1---------1 
TF-WBGU 8/17/2005 I 1530 45.85347 119.67043 8 9.36 21.18 4.14 8.07 

TF-WBGU 8/17/2005 1530 45.85347 119.67043 15 9.29 21.03 3.45 8.02 ··- -------+--------+------+--------+-----• 
TF-WBGU 8/18/2005 900 45.85347 119.67043 1 9.19 21.16 2.65 7.95 

--1-------t 

TF-WBGU 8/18/2005 900 45.85347 119.67043 8 8.99 20.98 2.67 7.99 
TF-WBGU 8/18/2005 ) 900 45.85347 119.67043 ! 15 8.97 20.96 3.11 8.00 , ______ ,_ 
TF-WBGU 8/18/2005 945 45.85347 119.67043 1 9.23 21.24 2.70 7.97 
TF-WBGU 8/18/2005 945 45.85347 119.67043 8 9.20 21.05 2.93 8.00 

--+------+-------+--------+------;---------1-------i 
t-----T_F-_W_B_G_U_+-8_1_18_/2_0 __ 05_-+ ___ 9_45 ___ -+---4_5_.8_5_34_7_-+--_11_9_.6_7_0_43_-t--___ 15 ___ +-__ 9_.1_4_-+ __ 21_.0_3 ___ --+ ___ 2_.7_5 __ ---t-__ 8_._04_---t 

TF-WBGU 8/18/2005 1000 45.85347 119.67043 1 9.33 21.24 2.22 7.97 
TF-WBGU 8/18/2005 1000 45.85347 119.67043 6 9.31 21.22 2.90 8.02 

TF-WBGU 8/18/2005 1000 45.85347 1 119.67043 11 9.22 21.22 / 2.68 8.05 
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- - - - - - -·- - - - - - - - - - -
r 
' 

Table 28 
Pre- and Post-Construction Sediment Trap Monitoring Collection Information 

I 
Brown/grey silt, abundant zooplankton 

j in overlying water, sediment surface 

I flat/undisturbed, spotty sheen upon 

,-- I Light brown silt, sediment surface 
RAA-ST-1 

I RAA-STBU , 08/1_;_7c.../c2=0-=-05=--1,----3c...c5c.._--;_1,=22=.-'-75::..4c;;:2=9-'-1-'-1 -+--4_5-"'.5'--7-'-8_89_;_6~3_;_9-+ ___ 6c..c.·.c...3--t-_.::occ....0:.._44e...:..=_6_---l.....:m~ixc:...:ing, no odor 

RAA-STPU I 11/08/2005 82 122. 7542911 45.57889639 1.5 i 0.0036 _

1

. flat/undisturbed, no sheen/odor 

RAA-ST-2 

RAA-ST-3 

Notes: 

i ! i Brown/grey silt, sediment surface 
1 ! J I flat/undisturbed, spotty sheen upon 
~

1

1 

_ RAA-STBM I 08~ __ 18_/-'--20=--0_5 __ ...... 
1 
__ 3_5 __ --'- _12_2 __ . 7_5_8_86_6_3_,_4 __ 5._5_80 __ 5_6 __ 2_84 _,_ ____ 4._3 ___ J 0.0295 __ ,_!!lixing~f"!O odor--·---------... 

1 I I Light brown silt, live crawdad in 
i i I ,/ container, sediment surface disturbed i - j 

I 
upon removal of crawdad, no 

· RAA-STPM l___!1/08/2005-i---.-82 __ . ....._1_22.7588663 ._45.58056284 !____ 3.5 ---+-· 0.0183 __ -~en/odor----------------
/ I I · Brown silt, sediment surface 
I I i j flat/undisturbed, spotty sheen upon 

1--!RAA=.:..-S:::-..T.:..cB:::D~l-l ~0~8~11:..:..7:::12:.:::0!::05~i _ ___..:3:.:5'.____~1.::2~2.:..:..7~61.:.:0:..:.7.:::3=.6-+--_4.:.:5:.:.:.5::.:8:...:1.::.52=.:6::.:3:..:.7~j __ _.:..:1 ·.::.o ___ 1--i __ ..=.o=.o-=-05=-4'---+-"m"""ix~ing, no odor 
I Light brown sill, live crawdad in 

container, sediment surface disturbed 

RAA-STPD 11/08/2005 82 122.7610736 45.58152637 2.5 l
j, upon removal of crawdad, no 

0.0155 sheen/odor 

'· Monitoring stations are approximate based on diver estimations. 
•- Mass approximated based on percent solids and assuined specific gravity (2.65) 
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·· ·,> Locatt_on ID _ · RAA;STBIJ : . • 
Sample ID ·-RAA,S_tBU-1150817 

sample iiate · ·_ a,1112005 · 
oeaci1iluon Basenne Uaiiinam. 

Conventlonals 

Tolal sands(%) 
Cyanide (mg"'-g) 

Total Organic Carbon ('I.) 

Grain Size l"M 
Gravel 

Sand. Coarse 
Sand, Fme 
Sand, Medium 

,__ __ s_a_n_d, Very Coarse 

Sand, Very Fine 

sm 
Clay 

SVOCs (µg/kgf 

2-Melhylnaphthalene 

Acenaphlhene 

Ac.enaphthvlene 
Anthrac:ene 

Benzo(a)anthracene 
Benzo(a}pyrene 
Benzo(b)ftuoranlhana 

Benzo(g,h,Qperylene 
Benzo(k)ffuoranthene 

Chrysene 

Oibenzo(a,h)Snthracene 

Oibenzofuran 

Fluoranthene 

Fluorene 
lndeno( 1.2.3-<:d)pyrene 

Naphlhalene 

Phenanlhrene 

Pyrene 

Notes: 

16.5 
1.00U 

3.43J 

0.00 
0.50 
1.48 
0.45 
0.29 
2.00 

80.6 
16.2 

17.0 
30.0 
26.0 
75.0 
170 
270 
200 
260 
150 
250 
31.0 

6.70 J 
320 
21.0 
210 
50.0 
180 
400 

Bold Ana1y1e dctl'Cted al provided roncrntrahon 

F,nnl Rt'111nr,al A.C"hon C"mplt'lion R.q,o,..f 

-easco- Silt Rt'rnrm,tl Actitm 

Table 29 
Pre- and Post-Construction Sediment Tmp Analytical Results 

: :::.:/riM~!f ,oa: : · RAA~jf 1o• 
~~st;i:~ri~tNCfii,~ Up9tre·~ril j ~POSt~On,truc·uan Remon1 AF8a:: 

16.0 ,u 13.1 28.B 
2.50 19.8 1.3 6.7 

3.59 J 3.60 J 3.5 5.99 

0.14 0.o7 
0.63 0.53 
2.78 8.95 
0.68 1.83 
0.58 0.36 
8.90 12.5 
76.0 69.9 
3.12 0.55 

220 130 620 4700 
490 270 1300 1&000 

440 150 1100 5000 
1100 690 3500 38000 
3700 1400 7300 43000 
8100 2200 12000 60000 
4200 1400- 7200 38000 
5300 1900 9200 40000 

3000 1100 6400 30000 
4600 1900 8&00 55000 

650 250 880 3900 

82.0 28.0 97 J 1200 
6400 2400 18000 140000 

310 180 710 10000 

4900 1600 8100 39000 

830 270 2600 11000 

3500 1600 8000 92000 

8000 3100 26000 190000 

. RAA'STPD 
- RAA,5~51108 

. 1 ua,:icios : · - -
· ~o!t-:Crinainictlon-oownstni~m ·. 

33.8 
32.7 
5.84 

1.23 
2.28 
13.7 
5.13 
1.69 
15.9 
53.B 
2.93 

2600 
7400 
2900 

14000 
39000 
53000 
33000 
37000 
30000 
48000 
4200 

630 
78000 
4200 
35000 
6000 

47000 
110000 

A11rif 1006 

0000:9-02 



Parametrix ENGINEERING • PLANNING • ENVIRONMENTAL SCIENCES 

700 NE MULTNOMAH, SUITE 1000 
PORTLAND, OR 97232-2131 

T. 503.233.2400 T. 360.694.5020 F. 503.233.4825 
wv.rw.p~lran,ctrix.'l.:tm\ 

TRANSMITTAL FORM 
To: Sean Sheldrake 

U.S. EPA Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 

These are: D PER YOUR REQUEST 
0 FOR YOUR INFORMATION 
0 FOR YOUR REVIEW AND APPROVAL 
181 FOR YOUR FILES 
0 FOR YOUR ACTION 

We are transmitting the following materials: 

Date: November 14, 2006 

Project Number: 415-2328-007 (003A/RQOO) 

Project Name: GASCO Removal Action 
Construction Oversight Report 

Sent Via: o u.s. MAIL 
0 GROUND SERVICE 
181 EXPRESS OVERNIGHT 
0 COURIER 
0 HAND DELIVERY/PICK UP 
0 INTEROFFICE MAIL 

Final Early Removal Action, Construction Oversight Report. Northwest Natural (GASCO) Facility site. November 
2006. (2 hardcopies and 3 CDs) 

Comments: 

Please find enclosed, two hard copies and three CDs of the above-referenced report for your files. If you need 
anything else, please feel free to call me at (503) 963-7000. _ ,, 

Sincerely, cc: 

/2;L/Uc<t~ 
Rick Wadsworth, P.E. 

RECEIVED 

NOV 1 5 2CO.i 

Environmental 
Cleanuo Office 

(Rev. 09/05) 
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